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(54) INTEGRATED VEHICULAR MOTION CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To properly hierarchize 
software constitution of a device which controls a 
plurality of actuators integrally in order to execute a 
plurality of kinds of motion control in a vehicle and to 
optimize the hierarchical structure in terms of 
practicality thereof. 

SOLUTION: The software constitution is hierarchized so 
as to contain (a) command units 21 0, 212 which decides 
a target vehicle state quantity based on drive related 
information, and (b) an execution unit 214 which receives 
the decided target vehicle state quantity as an command 
from the command units and executes the received 
command via at least one of the plurality of actuators 
70-82. The command units contain a top command unit 
210 which decides a first target vehicle state quantity 
based on the drive related information without 
considering the dynamic behavior of a vehicle, and a 
lower command unit 212 which considers the dynamic 
behavior of the vehicle based on the first target vehicle 
state quantity received from the top command unit, and decides a second target vehicle 
quantity. 
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1 . 

9lzX^X&£IMzffl'®-fZ>Zt\z «t "K 1515*11 

•€-n<b«»o»«-i±, (a) ±mz^x, muwm 

(b) TftUfc^T, IIHEftJeSftfcBaiWRSB** 
65 Cftl]® 1" h tz i §k-f £ ±&»-$-S5 1 Tffilt^ 

$S«lli:£cf|, frESM<Ofijfi«)^i64-#StLTie 

« SMttI?fi*llirEil-fT«K&j|g U 
«rE±tl*'fr», Ttt«*»fc.fctf'fc4T»«i» 

ft, 7 7 h->JLT»tf:±su»K»a:Lfc*ao*->*i— 

^«rffE3>tTj.-^UHfi ; $«&CtCi I), -f-ft^ 

<i * a <t ^ a t usa-f * tt^fi* wa» w 

[H*Ji2] fTEaeKiSfllffi**, (a) flE3<e« 

Kj:4a(E«^uMi-«aiE**t, (b) wnammo 

[8S*313] i!E¥M#> (a) MEaiE#K -t *a 

m&mz K-r z> mmm®. * nm-r *> act* ffiRftsa 
(b) mzmn<o&mmi,zm-tz>wmm&>km&-f 

SfMMTOgSi, l»E*niSoHaoaH(|-P*-9r 
^#1-*^iH«|g^'f#^at<0- ; )'t ) <7)^=5;< tit-^t 

1»e±ttft*«-4«, (c) WERftSiifcaeiMRiv 
(d) ffiEJR&Sft^SEPalffSi:, lttE5l»Sft/-Sll« 
ffi« !:«)it,<0K'< t CS^t>-CS5E^ 1 <7) 

l«*H«JSa«:ft5g1- 4fcli2i:E«W«E 

[W*JH4] . «rE±ffilS*«* f . (a) 
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fca&ffiSfc, (b) «rE«»*ftfc»HI«t. StFE 
§<. ^-c^^ft&^i^rElgi WBS*M«tS*'u 

tutc*-^, btitzm.miz&.-ax, mum i 
<o a ffvpsKSA * ftjg-r & 3 cetteitea* 

im&m 5 ] MEf* 1 OB»*m«3R*i4*, tirEVH 
10 ffirEttftOftlftt-d*. (a) HfrESmSftfcawlfSBt: 

)m-rz> smmsik-tmstt. (b) «rtejM»sitfc*w 

«»t, !KrEimSftfcaattir*i0>^Sr< t <>-^»c 
WtSli fFSUDajgt «-&trit^4 t:g««S^ 

gmMai&*tifiii&B= 

[lt*JR 6 ] ffirE* 1 <o S flWWttSS*'** , fl3E*M 

itlEffl^w^HM^ (a.) KE^^ft/ca^ffiSlU 

t, (b) SIEll»*ftfc*H«» 
i, «TE*»SftfcllflHf«t«).-9*»0^)S: < t i-2f 
20 Sm&Zft t 4r*trlB-*JR4 iZtm^^M^- 

m-sm?] mam 1 wisti^ffis^ «e*m 

^1*ft*'^EI50jK'&l5flCMa®)«iJffll^So 
[it*«.8] «rE±.ffi}&*«B* f , mflS¥M<o*il)0$ 

*«5feS*fcl«*liSttSR*ti»E»l olftH!! 
30 fiirLTft^L, 

«FEmMffig-aSB8^cojgiE'ftJ: "3 , fir 

e*m ommv&TEit i $ a aimM^sfi «• bs 

7<7)^Tft^lcE«<7>^-g-S3mM5Ifi)tiJ'tBi^go 
[iS*3M9] ffE±fitJt^SB* { , Itie^ 1 <o§^$M 

fluETfiJi^SC^. «fE»2 0§^M«Bfi«r, «TE 

40 &®mmfi(o&M<nEmwm*KB.E.tLx&;<jEtz>ui-$. 

m 1 =fc^L 8«0t>-f ft-4>CEtSO«E«-S!!ViQaibffl»S 

So 

[IB*Jll 0] . «rE» I OSffiSM«tSfi7i s , huE¥ 

m<oisismumetizK-ti,smmmik^.&t. mmmn 
scAizm-rhsmmm^mst t^*, -4>o, BtE±e 
^bb* { , «rEmM«5«rftinias{ciai-4 a«?tp«tffi 

mii, ^SEBl*JT-SfbL?#*a^¥M^«sfii: LT& 
^I-^t) 1 . «fjE?:pOEftuM-t&asmil*t^4l±, 

50 Jf 9 t:!Ee<ot^I$ffiill{Mii€. 
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[B£A 1 1 ] «rE±ttft-*W* »E«i*^lfi 
BB^BteffcS^&B** 9 * fcli 1 0 UlE«Ott* 

f of Moaa ^ SSgfii i:E2t 5 i f ^ 
ttBTttflHrtW* *ftfcX*Sftfc««K*-**, ^ 

an*. mm^mweTfrx ^jEauEa-ta*** 

Ht7 f /n:8i\ B9E»2 0S«»Iim®SSrft£-i-* 
B*?I 1 fc^L 1 1 ov^-f n^tcE*Ott^H*Ma» 

ttBt4*«*t«*k±T»tWT*,^ft < t felt 
ajfcjJWtcHLtEat&M^^iitE^, mils 
« 2 CO g BVmttffift fr *a+ & tz *> £ BEBftO T * 
■^^Ji-^^^i--<iffiiJfflJfi^^1-^lf*3ll 2t: 

Ettoa-frgmmaMniMMB. 

[B#E l 4 ) T»E±tiie<fr« 1 TttifrfrW k %ffU 
t^Ho^CHlo^^ -tit J: >)±{£<7)£G 
»*&A:S3ftfc««fc*^-*, mjiSmMoatij 

1 3ovi-rn^ciEiKo«E^9*Mananip«Ea. 

b m*s £ n £ » 2 co g «m«ta« t *»■* * u n 
Kits?) r ^ ^ i - * * ^< bumm. ftnhm 

£5^T, *^)»E«B*^«ft*ft/c«l«l*^jia*it* 
i: -9 CtHfEaft^T^tai-^tlWt&iOTkt 

tfTE3*E»li, (a) ±ffiHi5v*-C, mJlE^SSOT^f- 

Stft$n/:»2WS fll *P«JRJI * 4 3t «5> U -f-ft 

T ? -f- a a. - 9 <D£mz H L T^£*#J K jfrEi" * ± 
tt#E«fc, (b) Tttczisi*t\ tHEaa^T^^i 

^O ^'^co-SBtcBa LTB«t<b*U frE±fii»E« 
* <b $ ft mUt^m * Su E-»^ 7 * f - a i - * H» 
Ei-*TffifiE«fc frL 
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ttETffi^EfflJ: OTffiKisv*-T\ 4Wii-^r 

*E±tt#E«J:9TttKi3v*T. 47nix-/r 

1WEJitt#E«, Ttl»E»i3J:Cf«|«l»«i, t**' 
ft, y-7 h^xrSffillvM^ll/^S^ya- 
/U«r«TE3>kfA-^i;^$^& - t t - J: I}, ^ft^ 

ft^4-x. c,ft3t@^ro«fi6*3iai-* W*31 1 <t ^ L 1 
4 ot»fii^i;EKw8^a$sa»Wai8fto 
10 [IS*3S16] iEtt»W7^fai-^^ 

^jl-*kJ;>) BBtnaMftSX KfMI S * <b ft 

^.ftSsoas^^ux^^^^-y'iiS'ii^ftT^ 

-t ft icJR-f * r ? f- jx x - ? o JS^SSct £ * ^ ;i> - y 
»:BLTR*tf>iiTv»4»sa l 5 tzfsmo^^p 
aMHMKE. 

w*ai7] bUis^sc^ t * a - ^ ^ iiirE* 

20 

«TE±fi*E«* ff . «rEWJ»*4r«E«»<o*ttHaT 

^^^i-^tz, «rE«nt*cB-t-&«rafc**»i:, ttr 

'E«»KBi-*«Ajft»t, «E±T*i:«t4±T* 

trJ: o^Ei-*B*ai 5 1 6 KEtttf>tt£-ffl 

■t*«^«MHrarit?B] 
[0 0 0 1 ] 

[BMOB-*-fti3EB»»l ^BBIi. *B»cijv»T«a 
30 ?tSo?:MaSjaiJ^ *: 3Mr-t 4 ^> ^^ISco T ^ ^ ^ ^ 
- * «r*-frM«c«|«li-&a*^B'r* fc <0"C*4 o 
[0 0 0 2] 

«is, »Moa»frM»i-&aift«faiB 

40 i:^S5lT-*)-£>o 

[0 0 0 3] Mil If, *4*B<OB5SjftfiHJ3^T, ffi 
BBBoatttUfPflElE trRI C*B^JS«i-& d t 
T'^>^^^, -«-ftfejl»IW»*6««rS^CCtt3:LrB»- 

Lfcan, *ft^a»iWjj»^«moaai • ®B«r?i3E» 
us tz&mmizmEL't b z\ t «i pjsg-e** e 
[0004] i^L^^b, :wj;i4r»taaaaw 

a»W«*B*B«1-*»*icii, f j-LblBif^l 
50 [0 0 0 5] *BimftB9oattMnMBt:fifSi-« 
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mmmgtWitfwimm \z m z r * * * ^ - * h«& * 

[0 0 0 6] fLT, M(7)J:o(:, *-Jh.<ba»M8P* 

[ 0 0 0 7] :tli:WL, #^¥5 - 8 5 2 2 8 

8114. «v»»^i3J:tr|i5aLftSorp|±t§Wk LT4 
£ *t fcS«* f E* $ fix t » j& e 

[0008] i^a*«uj:n(dr, a*E*fc*wfc*5> 

[0 0 0 9] 

*«RI^«ttLlf % _hEv*-r Art*, ^tl^N-K^x7« 
««oaitt»0lB*SHTi-*v7 h^irM^aiuB 

[0 0 l 0] B9E#Ba¥5 - 8 5 2 2 .8 : ffi»OE«^ 
feUMi-r&n, MfMfc ffi:HSSXl 2, 1 8*5 J: 
C/2 4 <Dttmmf&&-? X > Fd-710 o^yn 

^^natLTjiasiii. pg^sti 2ti, ass* 
oKs<riannzR*i-&s3R-e*o, bsr* 1 8 

i ] 8 tiiHfJlflliitjSLrv^. 
[ooi i ] zmzttL. m&mm2 4 l* y S^2 2^ 

i> v >^«A£AS*WJ8fl1-&7**ii- *R»2 

- 9^.m3 2 tlzftfi-fZo ZVXnlz, PHI 2 4 
ti, f n(0tC±ffiWS»2 2^±»OH8SK3 2T 
] 8ftftiCfc*»Cj, ^tibP^^mi 2 is* IF l 

[0 0 12] ifc, V7F-)x7ftW s R(OT6*i:i5^ 

T ft * O II S (7) #13! JjL fit a« n I M : ft ±r l x o £ - > tf* 
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t^ffi-t-f \z 3>^-^i:j:i) H*t*T f&T-£>* 
IzmmfrZiiZ-fuyyML fniftT^gl/:7' 

[0 0 13] cftcittU i»E£¥R<i, *©J:oiy7 
10 -^LT^^K 

[o o 1 4] &±MWLtzmw^mttWi<r>F \ g . 1 

[0 0 15] V7 h ^J.r*jS«raiEtcHr»fti- 

20 **U;:J:»K V7 h^x7»*^#Oj|ff»$t|fii±S 

[0016] -f&;b*>, -os^fin^^rii, hi;* 
M^45^ra»a«oa»«»ttt^»(ijtiTi-* 

h^xTMIr&ft^^S^^Tv^cot* ») , 
-toj^&EMfiff-? ztizi<oXl±£tbx, 

[0017] z0>xi%mmivmt u *5£9ii±* m 
p^iBv^rii^asoaiiiftijffli^ii^t-^^^o^^ 

30 7^fal-^ ^^MC$IJf9i-^SS^ V 7Hi7 

<nxb>z> 0 

[0 0 18] 

immzmik?zfz&<D^&&£zf&m<D%h%:) 

H«i*«W^J:o-CJB*$iiAo *»«*zJ:tLtf, TIB 
[0.0 1 9] ai:E»L, *JRH#*t# 

l, dZ*^i£i:Tffi^«o**tgiffl-t*jB*-cE*i- 

40 ^>o *S«B»CE«oa*tt«Fafc^t»<o^i3 

r-**), *M«»*cE«oa*w»«^**Lt>tf!)a*^- 

^TO?Jii: P13e $ n ^> t muz nz> £ -eti 4 1 ^ 

( i ) aetc «t ^mMOji^tzr^^-r ^acBuafli- 
mzm-^^^xmsknT 9 > e*- *c 

KBMo*Mattvj»^xiTi-i»tt«3!!VKanflini$i 

It'^ot, fn^A-K^x7Mt7 7Hx7i 
50 «^IJEl|ft07 ^ ^^.i- ^ izifij^ o [p] § izKBffc 



*ofc«E*10B»*M««J|^»^S % 

9, -f-ft-rtic^iLfeitfcBiqiroaiRtsfcai-itt^fi 



[ 0 0 2 0] :oMt:J:til^ -tiio^- K^TtS 

TflMW, (a) a<E**^a»or^^J:Ji-^*ira 
Mortis o±ffiCi5v»T, aeHifflf«t:S^^tlS 
*P5«S8*«rft5Ei-&Jt^»t, (b) Tfitcj3V>T, 

SritflfciK *<7>$i«fcofc»^£«ao7**j.:i:-* 
«> 5 4 < fc t 1 ot^LTSJ1rt4jHTai: £^ 

[0 0 2 1 ] :^ft:i:ix(t 
< 1 *> v 7 h ^x/ifi^ ■Jt* t «'i:.*lT»i:^StWC 

[ 0 0 2 2] »«OJ:o(:, **t<b«*«Bt|t s fT«t 
(i s V7h ^^T«fiK±Sv^;atJr$-ii-<btLTVr^/j 
t:ov»t i±, 4 ; t 4 < , M 

[ 0 0 2 3] L/:^t, ^JlCf ^^itani^ * 

[ 0 0 2 4 ] c J: Wf, * 

* a*fSI4<?) + ^^fit) ^ cots 

[ 0 0 2 5] *0>±fi£i{M*S&ti, JIl£M««*t::gcf 
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[0026] ;:*u::**u -eoTteifrfrfflii. ±SJ£^ 

^c0*^^^fc^2O§ ffVffittS!* fc ^ffSB iz ft 
[0 0 2 7] "f *£K«*««KJ:*iW\ Jf-fr 

10 <boJIlc^nil;?iJtr&.£ «£ 5 \zfflfrit2ti*>(DX-$> 
[0 0 2 8] f^O^tc, <ttLh±$Lm^UtTi£Ll% 

[0 0 2 9] L/:^T, fflt:ft-&gtt: J: * 

*l*)*&^8b<o v 7 h * ^rmmzn LTfr^ C £ rt*#3£ 

20 «:f¥«^»!BS:S*'^«apr|gfc«r& 0 

[0 0 3 0] die, rglOgf¥MttffifJ t [m 

- £S$£<h Lfc±T% *W«Oftft*ttSr#it LT»5eS tL 

.[0 0 3 1 ] r*W<o»»^i&j t li. 

ti\ «SKMSfcJ±^«3gfl94*W*tt4-*i*L, ^ti^ 

5E#»4fc(±aijK»**p*»4-*i*L, *nm 

[0 0 3 2 ] Lfc^'oT, 

(DX'i±^m(r>m^W}om^bSMx-it^\r^^iz 

[0 0 3 3] *tibm I is «fctf«2 <0§S*M«t3ffiaffi 

•40 i:^iiii{^^^^o±ti}&^aj3j:{/Tfa^^i:co 

J: 9, ±tt«*«^ftL-fc»*t-jZ«i: 

[0 0 3 4 ] ::c, rRK^^Nffij (i, mxif, % 
4fc(i««cH«t^«9 <h^T-§, - 

50 »fi^4r^#Baft, afc(itt«rl«fti:0 9 :H J t^ 0 
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[0 0 3 5) £ <bK, *ai:«4Mi:J:*Ltf, ggUS 

[0 0 3 6] L/:#ot> ClO^gKJiJU^ ^itbS 
[ 0 0 3 7] ZhlZ. Z.<D9tmzXtLlt s ±tSLii^mz 

[0 0 3 8} L/:^'oT, C cD^Mt* J: *uf , ±{£t£^ 
[ 0 0 3 9] £$>K, :^l(:J:ti(^ ±flr»<fr«, 

k b fitz ®*r<o«fi6 £ H8t * t co t $ *l 4 o 
[ 0 0 4 0] Cfl)Mt:J:tLlf, _heitt^ 

KHfrS-tf* tot £*l&o-c*& 0 
[ 0 0 4 i] 4i5#»-i-n(dr % *ji V7 

[ 0 0 4 2 ] *&izi&2>$tm<o-nt&mmz 

Hi5v>T(i, #iJxJ±\ rn-t y •> > ^ • .x- v Y<D$UZ 
IfflO^n-t-; v > ^ • -3-- * h^ffiRSti 

[ 0 0 4 3] fc*sft»i-*i«dr % r^- k^j-t* 

ti, #fB** f WK±5:^UffljJrLTv^ (1" 
Wfricjslta&gfcll^ 7n-fc -y > > ^ • jtji b 75 ? ffe 
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2>m^r<oit%Lx-$>z>o 

[0044] [m&mmmwi] i±. (a) 

•c* o t <Dmm<omW) \z &w * m ?-r t *> n w*t & is 
[0045] ::c, rae««j ti. mm* 

[0 0 4 6 ] sfc, r*w««j ii, wiicf, ie 

20 J: trBfefto«3R*, /< y -r V «r$tr»:p*iKOtt3R* 

[0047] s/i, mmmm i±, 

lTLTv^iBB^«»l: Sffiftft, ^fpJ^^ 

30 I 0 0 4 8] *MKi3^-CT ^^tfc$-^<b 

ti z> iz (4 . * o g wa»»j w t * h framm 
(ofem&mm mm*, mmm^^mmm, mwm 

z> 0 &Miz&\,>xmt}i±mmxi±%^tzz>, mskumn 

[004 9] c:<7)J:9 ^MCI^'I, ^JM^ioit^ 

40 & j: n izmmm 1 o g aiicnttas* t *sg+ * mmx-n 

[ 0 0 5 0] fj^oi: -9 *3Bi;^&g«tci5v»T 
50 [ 0 0 5 3 ] :oJ: ^ ^JlCft^ rr 
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r ute* 2 o g AwpsttJSft t ftg-r * 3R*-csat or ft 

[0 0 5 2] ftfcttW-r*U;f, *a»-i5*t* T±&}&^ 
SB J , rTtt»*«J r*lTfflJ <i, -tft-Fit, 

1 o^yj-w*4:3> If a-* c «t 0^^f1"^S 

fc* ^fft^MriMt^,: t^njftr-*4 0 

(2) tirEaenzfliK^. (a) «rEac#cj:* 
ae»^^Mti»ate««t\ (b) tnEVHottsa 

T t '«!— *fc«:*tf (1) ai:E«Ott*fi' 

VHaikMHKB. 
[0 0 5 3] iO*«Hl5^r<i. 2|EHZflltt*<. 2 

[ 0 0 5 4 ] L/j^ot, C^itUtKf, ffilitf, 

ton.**) K3Ht L/c f> , a£4F4<&R K «iE»"C & ft 
* tz l±a<E*#S« * & o *MttJSS 4 rt: JSiB 

osna^R-fbiHtwatt^a-fri-* £ 1 1 % & x n \z% 

( 3 ) ( a ) Mie« ta* acjftft 

K RH" * aeffi« £ * a<E«*Pm36fi fc > 
(b) WE»Mo4fcffi*icMi-&*liiofliat«»i"** 
HflWMMMSHfc, «TE*WOHiao8lliJtT*oT*^ 

>ffl^a»i: «w «: a i?f t o n bb -r * at*g«f& *■ k» . 

«rE±ffiaMttM ff * (c) *B«»StL/:aCfl|« 
fc, (d) ttEK»#n^4tpriff«2:^tlrEK»$fL^ 

1 (7)SI$^gf^^f^ (1) Sfcli (2) Jin 

Ea«oiR'g-a4tHaniH«isito 

[ 0 0 5 5] C«)*«tc*5t»r(i, ±ffi«4W8KJ: ■}* 

[0 0 5 6] L/:^T, CK^fitc JitUi;, 
mjfS (2) a^«**6«Hi5»t* tm»«rifi^<b, ¥ 

(4) l»E±ffi}i*SM*, (a) «FE*M»S*LfcaiE 
1f«fc, (b) i»E*mSftfc»W«ttt, WE«#$ 

mmmmmtikTzL. *r<r>9kfc2titz&&<Dmnmiz 

¥M^S^*^"t^ (3) JH(iEtt«>tt«-i!YHatb 
[ 0 0 5 7 ] ^co^B(ijot^T(i, ^T^TftjEefta^ 
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[0 0 5 8] L/:^T, Z<D&mtZ £ ti\Z^ afiltS 
£fc 1 OB«*mR«*tolBoJti&H«^ 

10 [0 0 5 9] iot, COSflZitUt ±ffiJS^»<^ 
B*S*u«»nrfti:*&o 

[0060] zhiz, wO«B(ij:nif, 

[0061] c <DgtW:(D-n$kmmz * tut, 
20 t»Eft5E*n^tta^«»fl[o«t'^<b i ot, ^ 

E» 1 Ol**H«ffi*tft3c1-&tOfc £ft& 0 

(5) ffrEft i ^lgfMttM^> *rE*w^iWffc 
(a) ttE«»s^3tae««t»i£.i-&BaiM 

*ftia«t^ (b) |JEB»S*Lfc»iflHgt, KEK 

airaaat t*tf (4) iRtcEttofiE^svHattiwn 

30 [0 0 6 2 ] *M<£>£#ttfc»j & i±, i 

^»Wft«fi& **W^3iaSii-&fc*C>^ae*f*S:lT 
[ 0 0 6 3 ] fit, *H**je4tt^i6S t£J4 fc 

t^pTft-c** 0 

[0 0 6 4 ] ^jailcSo^, *isez«*^fi 

(a) a4Ei>«u»tiL.i-«g«ir» 

tJD3St s (b) VHtttttattlRfRJ:*)^* < t t- 
[0 0 6 5] L/:^oT, ^ ^fi: «t ag?i: 
[0 0 6 6 ] fti5WMi-tii^ *JBi5J:ifTE<0*3B(i 

so (st^iiig) ^^qm («jt<oaas) 
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( 6 ) mzm i <o § mmm#a*#+ nswmtot&n 

(b) mzyL&ztitz^Mmmt, muw&ztitzmm 
m « t o o tt < 1 1 --ft izttfc-t h s ssiea 1 1 

*tr (4) fi»iGfBcOfiE«S2mHatt«l»SS. 

[0 0 6 7) hu^^J: -9t-, ^ffi^a&fcWfcttiKli* 
ft&wii3J:tfjLS&-iJaj*K, i 
*o fit, *W#ffi#&iv>'?lli§li, JftMOjltfti 

[0 0 6 8] f^i^/MCl^l, *«i:«S«t 
oftMtt^ ( a ) afi***i»lE.i- * § ttffirfftttiaS 

(b) mmmmtmmm&t<D'j?%< t*>-*^» 

[ 0 0 6 9] Lfci'ot,- C^it:i:tLlt a<£#-K 

[0 0 7 0] 4i5ft«1-*Ltf, *Si3J:irFE<a4HRK 
isv>T r^tftj t±, -fet:, fuf^ftl' (MUM) i 

( 7 ) «rE» I OlWI*ai#, «TE*«Ott« 
MKcHt^BWUftStk, «rE¥W<o*Bfti::M 
t&SSfMftffif k t*tr (1) fcv*L (6) Sov> 

[0 0 7 1 ] tu^^i: 0 *W<0**ttfctt§«i, ft 
&ci, jkii:t, isiU'i^ck-c^So 

luffi^-MC ^M# f 7£*iv>'?ft& ijtSfci^ 
^ ft ^ li> *P^«r«:UniSJS fcv^ <£ oTE» 

-J-&wi**Pltt-C*)9, »M#i* f 4kv^|ll 
t±, <Mcottft k v >o 1*ifi c J: o T E^E 1 4 ^ k 

[0072] -tec, aetii, a»* r attateLrv» 

^ ii^^ti^o 

[0 0.7 3] ir^ioh. -ftu, ate***. 
^f>ft!r-r*tt»±^-eo*W<ofit«iaftiOB8«-C 
*>**HffiB-aKH»0<1trfla 0 J: o iz 

[ 0 0 7 4 ] fit, aic*ti, fOi^rfSBfit- 
aJKM»* f WR»iCjEHC3l3El$ni> J: ? ColiaStt* 
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[0 0 7 5] :o*Wfl[t-aKB«li, $lO»|»f 

wotiwa»4*tt#*i«tE»ajio<creii*a^«5t 
[0076] fit, ^^mMfita-ssK^^ 

Eai-&^K*&R#5*ftS*li, Mil*. *WOT» 
&*Dagifl£ftiT-$>* 0 
[0 0 7 7] t&£qJ!.C£o*§ s *JlU{£&SlfI: 

10 gt:r^t^@i$M^fk, *W^«6ftUH-f 

[0 0 7 8] L/:^oT, ±{£^ 

fcSjEft*- ^ w i i & * o 

[0 0 7 9] fcJstts1-*U*. 'ITFEW***: 

r*Poffi*--ai£i»«j ti, *M#m 
20 *uf, w*«>Ki«(i. *p^ia«i«FW (aav>M) i 

(8) IJEiflBIMW, WE*WO«»Ojc5c-ft-t 

ajKtoH«r***wtt«-aflE«*oaiE<tt«* 

^■^^S«*W«cffi»«:HirE* I Oli$MBIk L 
Tfc5eU S»ETfi}l^»* c , *Oft3ESftfc* l ?)B 

ft J: 9, *E*M^»»Ojcseft*:«te*^rfci#»W 
*»*«:ttE»2 9B«*W«J8*i Lt^t^) 
30 (1) fcv^L (7) JB^v^rtL^tzEttOtt^MWa 
ttfflttSIK. 

[0080] mwoattiwiBi-r&iR^siai-^SBai 

■ -aKiafi6<baiEft4r«5tS-*4i^^#x.*i, * 
m <n m tt * 5e1 b £ flE jfe $ a i ^ -5 # ^ ^ i A a 0 
[0 0 8 1 ] *LT, mJ#^#x.^^«ffli-a^^ll 

Bttltt4Ck«St*4o 
40 [0 0 8 2 ] L^3&«oT, ti#0#i^4 ilZft5eS 

[0 0 8 3 ] o 

^>»W*%?f i-&*lT lli»±of<7)$iofii i a« i 
WH«r*&*lflffi«-aRIB«oajEft«:«ft*ia:fc 

a & ctuittu Titvi^wt, ±&m^uiz i *) 

50 $ii/:»10lg?^fiCSo'^ mPES-ag 
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( 9 ) «rE±e«*«#, mfEfg 1 <K> BfVRHttl 

(1) *v*L (8) «^r*t*i::E«W>tt*fi*P« 
[0 0 8 4 ] tills ( 1 ) it^ L ( 8 ) «Ov*i**L*M;« 

it) a>*ft£te3W« v »c fc otk B -c* * 

»£UI±. TttflMrtEKJ: 9i2 0BWMtt«l< t , 
*H o^E, t S * * «> & J: 3 U *J6 S *l * 

[0 0 8 5] CO^^M^bilflt^ mT^Oi: 
[ 0 0 8 6] L*»L, ±tt»W*10lMBttg 

[oo8 7] ate*oaiEflt*^*wai*<7)fflK 

Sett*** ft >)fiTLTL^ " Z|c*o2e 

[ 0 0 8 8] Jtt±K«LfcjnJLi::*'**, *JBU«&* 

[ 0 0 8 9] ZWRlCifttf, SlIMiO-^ 
[ 0 0 9 0] :<Ollfi:J:iilJ, WAtf* 3 
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(10) ffirEJfS 1 oiS¥i«St^ 1UE*W«>tt 

T»E*wo*eft^BB-r*a**w«ffi*(i. ira 
io ioo9i] guJEoi^c mm o> *u«*§hik 
» ft k ig in $ & - k ft fc 4 * o 

[ 0 0 9 2 ] tne (9) ft 1 OBOE*: 

[0093] cos»t±, *Hot>fttnajK«c 

[ 0 0 9 4 ] L*U Ttt«*-«HA*S*L4B«*W 
^tftt^» 0 -^fl^](i^^(i J: oTi±, ¥io$^t 

[ 0 0 9 5 ] fit, COiTfc*ffifrfi<TiTfifcttli* 
30 ¥M^MMSi:^t^@i¥MMt:tI^jl/^ 
/Jft-frKltttU ¥i^rtfti:Mti§S¥Mftifit: 

[0 0 9 6] tl±.K*Lfctt*iwJ|-^S, MCft&a 

aiicmtiiwpHWjk, *noieA^ni-&a 
«SDaK^i»i-&a»*w«S8*ii, itsKBrtTeft 

Mi-&a»*M«ffi*<i, n=SEH4r*L4rt»B«*H 
40 ttSii: LT*ft1-* fcOfc SftT^&c 

[ 0 0 9 7 ] L/:^oT, wO««^J:nif, ae*^ 
x. & AftjS Loo, TffiJS^M^ttRR £ JhffiJi 

[0 0 9 8] :^l<7)-ISMi:J:n^ ±fiit^ 
*i«WttaiiDaRUHi-4B«*H*».*S-, 

& u li . BPSiEH fr * L 4 ^ B ^^M^ffiS 
50 t It^t-SUt $*t&o 
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[0099] ztonffigmizxtm. *it«a$*4 

(11) ttE±ffiiS-fr»J^ IIBa£*4>MLfc. ffl 

(?i-tot^4r< t «rEtt : $«Bo 

«4rffiffcS-±* (9) ifzit (10) ai:E*^fi 
mMSEb^J^^Bo 10 
[0 10 0] w«)««UJ:*Ui\ ±tt»<fr«UJ:.«)fc5£ 

*aa«s «ffl<osK^JBfto«js) ) to 

[0 10 1] U:^oT, iOMBK-fciUf, *-o«pg 
J: ae*ofIt$M^i^i« 

(12) tHE±t(fcS<fr«*^ '**n:A»S*Lfci»: 
Woa»*fBffi»tcE*i-*fKft*iaj j eT'^^«v^ ft 

mm*BL&$tL&X7 i:*0»HOlttt, HirEttS* 30 
P5*f;u «t OiE«^Eai-&fliap*M ; BT r ^^a^, «r 
E* 2 og«*?miB* (l) £v>L (l 

[0102] ;r*>4MtK*3vv-c«±, m^o^isb^ 
Eai- * mm * ifi 2 mmm v ^ *x t *ft n a g 

[0 10 3] L/:^T, 

[0 10 4] $q>tc, wO««Kj3v*TMU 

[0 10 5] L/:^t, :^f{:J:tLli\ tSSttK 

[0 3 0 6] &*$f*W+*U*, ^TI&J^TEO&JlU 

r^T-^j vnoan minis 
or-fcaifgiUo so 
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[0 10 7] L/:^oT, T^x^J (±. m^Sii* 

(13) *E3Ht»#. -t*LUA»Sn^«*t:*^ 

*A k i:H LTEJIt f «rE*2*> 

-^'S:«Jfflli-'<§»]ai*«r^"J-& (12) aSKEttO 
KftSVJtilttMfPKC. 

[0 10 8] ±ffi**«i5 Jii^ffl^^fflKiis^Tii* 

[0 10 9] c*uc*tu m'nmts it«ttKi±, 

[0 110] Lfc#oT, »r«l±, Ttt«M«B*e>tt 
*S £ titz m 2 O g flWHttJB* *r * £ 
T ? jx - * * Nfll § ©Jffllfi £ ifc^-T £ IK L . 
*ttoa»*E»t-* Wfc*^A/fcJB^& - h 

[oiii] ^lt, -fee mmzitmi-ztm, nu 

BBLT*|fcoail!«:E«1-&w t^pJ^OJ: ^ 
[0 1 12] BL±KWLfea*H*-^fr, *ai:«4», 

«.« a sia-r ^> i^a»o r^ax-^i»t 

[0 113] L/:^t, ^O^Mt: J: ntf, T^^i 

(14) «TE±ffi»«'«BtTtt»4i'Ki:llffS6i:0'9 

■^^^4 < 1 1 1 -eta o ±(ao«B5t^<b 

SB^¥«oa»^H^^ < 1 1>— *tE*i"& 
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tztfmvmmzm^xmiE-fz (n.ft^t in) 

[0 114] ±ffi«*«fcTffi»*«fc*fmfc*3**L 

wki±*iffc-e4>* e 

[0115] La»U <-o^rj^«»t4»a, 1~ft 
[0116] r#4bW*-9Kfl:J i*. «i.(f. 

* 0>Wkfr i:Lt(7)7^fax-^| te<0 1£ co SJ-f fc#* 

r u - * it * **tf o*««»*^t t » -9 *TS£te 
j± m <o m * - * k e a -t %t \ t * # o *s t v& 

[0 117] C10J:o&*««r1f*tcLT, 

*«KiJv*TJ±, ±tt»*»kTtt«*»kMr»fc«> 
Ho^<Hloo4«^ -fti* *) JiteoQ$5J^ 
bAJ? , ^o, ¥M<7>»»k*-o3: 
ioS^lBtO^ *><0^ft < k ^ — ^^rfE^E-r^^ 

[0 118] L/:^or, :^iCJ:nil -tr'JUrt* 
tihttSLt tz itmfr £ * Tfr \z1k\z £|g £ c 
[oi i 9] fit, :^<t ^ fc^^^ofciEftttaM* 

(15)' iiirESHTflW, «HETffl»«»*^tlrEatt 
(BET1»««^ <b RIK £ ft rt: ft 2 co § S(Htt!Rl t 

nasi- * *i> tc «r isna <r> r ? * i i - * *■ mn -t •< § 

Wft^Uffi? n& J: n lzffimm<DT? ^zlju- ? £ffl 
Wi-aiMWffik ^o, «fE*Effi(i, (a) ± 

elisor, HuiefI»£>T*^ji.x- ?co£f£{:r*JLT 
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IS:it<b*U «rETffi«^»7^c,ft«S*Lfcft2 0l«»: 

#i:B L t«E*»i:»Et *±fi»E» t , (b) Tffi 
trijn-c\ mriS^IS:OT^^^^-^o^ *><o— mzm 
LTKlfbft. miZ±&fr&&frbmi£tLtLtzmWS:i 
HyfS-gfcco r * * a. i - * U^E-t * T{£5^I£S& k *r & 

. HLtii, WETffijfrEWJ: 0TECi3v*-c. £7*^ 
io a^-*rkiciS:it<bft*;dN JS^cor ^f-^-x-^u 

^^-^rkcKit^*L^«»^agij»jffli«4'^*. ^ 

-f , *LH-§.jtc,tL^H*Ol8HB 5 i:lta'*-4 (1) 4w»L 

(14) aov*r<i3&scE«^)tt^H*wa»«iiips» 
[0120] l-aui^sfmKstosscnftaM 

20 07^fiX-^OHBHP^Stft4»*#ft4o -co 

t-l-sL^- ? [z ^ss-r TF-j&g k i 4 o 
[0 12 1] :oiHWIHl*:LT, 

6*>oksnrv^o 

[o i2 2] L&i>. z\<D&mtz&\,*xit, -ztibm$k 

30 <DUfr&. (a) ±ffi^i3V»r, Tffi»-fr»3^c>ttftS 

n ft 2 co § mmwattmm * mm- z> tz *> \z «n co r * 

^-^t:MLt»Et^»ES^ (b) Tfit:i>^ 
*Oj^E»*»e»ttH&S*L/c»Uai*^Sfa*ii& J: ^ 

[0 12 3] 1"4t>*>, CO*«HJ:*L(dr, -^tLco^^T 
h^x-Tfii^^ »E«k«l»«k^SvMi» 

40 [0 12 4] tk&nXnlz, **ib»E«BkW»«8k 

*^*iov»Tii, ftfe**cK**:#i 4 c k 4- < , m 

k «>Brttk«:& 0 

[0 12 5] flirffi^ftftiJWiuis^Tti— tet*. SiJiS 
& & t * *l i*, mm B «r « ft t 5^E-C * ft t » 

50 [0 12 6] f£#0§&$3*lCOi,>-Cli, ««]^«b^ftW]»P 
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[0 12 7] :oi9iWt»»»:LT, 
M*:Uv»tli, »EB^ (a) ±ttKiJir»-c\ «& 

*±e#§ZSB<>:, (b) TffiKis^T, *Iffcor?^a 

tt«$ii/jftiifflii«:fltrie— fflor * * K#E-r 

[0 12 8) t4t>*>, :o«i:J:iitf, *tLO*E 
h^i7Sffi^ ±tt*E«fcTfii»ESBt^ 

[0 I 2 9] tjjoi: ? fc±tt»EfflfcTffi# 

[0 13 0] *a^«4«mci3V»T«±, Mfll 

SOor^fiX-^ km LTfcU Jifi^EfflsJ: 
»?Tf4Ki5v^T, srn^x-^ rt^Ritfeiifca 
a^aoBotoiBat *tf t cot s*l-ci/»4 0 

[0 1 3 1 ] H±OH«^f)«t,Kj:J: -5 t:. wco^a 
ti, f ti^i: < t t v 7 > ^i7*«i:H L, ^iS^ 

[0 13 2] L^oT, Cco^gditUf, ^*l<7)£: 

[0133] *&ttw-i-tns, *a«-iicti r±tt»E 

§BJ . rTffi#E«J is J: ^ HMftlftBJ <*> ^ti^'ti, 
l oco^e>a-;K7)<A^ x? > e jl- «£ 0Sfr1"<2>ffi 

(3 6) mm%%JL<OT ? f aX->^ #7^^a-x 

ETia*Effi^, ^n«b^imco^;u-7 , co^ t,, fin: 
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Xt&lfbtlX^Z (15) «KE«<Ott<frfflWa5ai&»J 

(i 7) iEaswr^ax-^, mriB^M^m 

10 £ $:l£tx£ -9 lw^g£i"^ (15) $fcl± (16) J1HE 
ttOtt^H*roai&»J»Sg«o 
[0 13 4] Z(Dg«Ci5U»T«i. m&lZj&lL-fZjj^: 

[0 13 5] L/J'oT, fWepfiCQ 

isa^jSttiKiJS7^-f-j2.j.-^^ofl-E^ Manses: 

li. *Hoa»«rMfip-r*lll*tiai±i-*c 
[0 13 6^ 

[0 13 7] Hi ki±, 
• SffWaibftlJSilSfttf)^- K7^T«gt^7'D y ^HjT* 

30 [0 13 8] -^co^Mii. *n<Dm'&tt^*tlJftim 

^i oiiiT^o Hiizis^T r f i J t±£ffirft, 

r f r J (ifiWtt, r r J J liaEfftW, rr rj ii^ft 

[0139] >lcomM(i, tdJjiBt LTx>y> (j^jgc 

ti, ?I^#tiJ:^T^-t;v^^;u (ira&«ftffl*to-0!l 
T4>4) 2 00«^*^iSt:T««WtilW»sii&o 
>v> 1 4<oate«JR«i. *R*cxBt, .ac*tc 

[0 14 0] n ^jl>-7> } 4<7)lftWlt 0IJ 

o v h^BBK) 0*«*J»t-J: *9^L/j0. ^>7> 

[0143] 4*5#mi-nif, w<^»:w^m«i»*T- 
50 Y7-'J -y Kl^gS$-c^^)|^i:ii, !6*)agiii> > 
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[0 14 2] z<ommi** aE:61Mi* f te»«, 
3&*e»ft-C**»tfcK»SC-C**o *S>fcJ0, x>v> 
1 4(i> H^3>A-^2 2, h7>^5r>3>2 
4> '/D^7vt7F2 6i5J:U r f77b>v-VJi'2 8 

h 2 6 is J: 7U>vt;i/2 8it ££&3&i:*S 

[0 14 3] h y ^ -7 •> a > 2 4 li, HSLt^S 
BllS^fit^io :oilMEJl«ii, x > > l 

4 <7)fD^ilJg£ F7>^^r>3>24 <7}7 ^ f7 , -> h 
hOH^K^Rili-*l»OJEaJt«r*A»C«l 

[0144] mm*, ae*^* ^ [aie^^^ti^^f- 

r 'J >^*>f-;i/4 4 SrH>jLrv>a 0 f^f7'J>^ 
* 4 - Ji/ 4 4 K-(i, »IEjR*ft#*« 4 8 H J: 0 , mm 
#«c-t4BHEa^ (fiTF, T^J tv^) Ed L /-R 

[0 14 5] 3£filRr»0|DiSi-3a!te*>lllHMEft(i % 7n 
ft& 0 7D>^f7'J >^I5 0 li, a(E#HJ: r> 

[0 14 6] £«tttfeor46-r«r*>%tttlffiA(>. nm 
•fcfciHflU::, , Jnf7 , J>/gf5 2t:J:oTlS 

[0 14 7] OlCii, ^*10[llte^?PflJi-^/w 

■7*W-^r5 6(i, ae#t^J:&ru-^^^;u (71/- 
*»ft»#4>-«-Cfc&) 5 8 0lSftli:j£.i:tl*W 

sfc, iKjifttc&mi&i or 

[0 14 8] ^O^WKiS^-Cli, 0^, fc-fr 

^>>3>6 2HLT*# (H3*L4v*) U«3K3 
tittle &^.X^> v 3 > 6 2 *>!g2giRM4«i. IHKUtc 

[0 1.4 9] tU:K98L/:*Proft«*K*«, Zti* 

^t«iTv»4 0 BIT, H2 3 «r#JHLoo, ftftWtc 

( ] ) i> > > ] 4 £S^to^W1-£/-^OT?^ 
x- ? 7 0 

( 2 ) h7.>757>g>24 Srtt«.fi5^WJfflI1-*/-^ 
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WWiX- 9 7 2 

(3) «yKRatt-5*«4 8«r**««l«J»i-Afc^O 
7n^x-^74 

(4) 7D> Uf7'J >?'^5 0 t*jStttmU«li- 
<DT ? ^^x- ? 7 6 

(5) nt7'j >/8t 5 2 ^m^\zmm^^tz 

ftCDTtJ-^^-f 7 8 

(6) &7U-*5 6 u<I8U(-&aLTl£it 
U-3r56tzi»3 1 0 tc&Qx. b *l £ ftJSj h ^ * £ 

10 -fflSU^«ftW^i»Jfflt"&^^O«S:<0T ^^ii-^ 8 

0 (i2 3 i*ti 1 oo^ri J ftSS5i::^**LTv*&) 

(-7) #n^>va>6 2 HffiBUH!»aLTSS:lt<b • 
*u ^-^^o > a > 6 2 <7>®^i4£figijtzs^fi5tz 
Vm^*tzft<r>*m.(n7 5 + 8 2 (H2 3tC(i 

W7nax-^ 7 0 frv*L8 2 
ivv^yf'U (¥n5fES<a~0J-e*a) ^^ttJ&^n-S 
[0150112 mi-, -toaiMMfMfll*)^- K^x 

=j> tfi-* 9 Oli, J: < %\bttT^2> <fc 
7n-b7v>^.jL-7h (^T> TPUJ t^d) 9 
2^: ROM O^'JCD — MX-$>2>) 9'4 tRAM (>^6 
•JO— H"C**) 9 6 ttfs<A 9 8CJ: >)Iv^:gj|$ 

[ 0 1 5 1 ] P U 9 2 li, H 4 USri--tttflMrtR 2 1 0 
30 <bTf£Ji^S&2 1 2 t|gfifffl2 1 4 ti:o^T*W*i 
lofo|(i)iTW;CPU (Hl^L^vO *<frW3 
olirv^o f*iCj3o^CPUIi, ROM94£R 
AM9 6t4*tLtv^o ifc^ot, *XAti&lB!C 
fc^TIi, ±ffcflM*»2 1 0 tTf3Lt£<$-§&2 1 2 tJH? 
S&2 1 4 fcrt*, PU 9 2 i:HLTI^i:tiS*'b*ir 

[0 1 5 2] fc/i U *CPUrtC»ffl©ROM9 4 
R AM 9 6 £*Tf & i ^ d t ^h6T-* ^ > 

^J:9i:L^i:i±, ±ffiii^«2 1 0 tTitm^ 
40 B2 12 fc3HT«2 Htft PU9 2UHLTWS: 
ROM9 4i3it^RAM9 6CiaLt tS^i:M 

[0153] PU92£lO(7)C PUri»<b«l£U 

1 O0CPU£Jiej&^a5 2 1 0 kTttft*«B2 1 2 t 
^tST>2 l 4 ii:*ai:«i)St*:!: 4Wt£-C*«io 

[0154] ±tt»««B2 1 0 tTitL^U2 1 

2 tWn%V>2 \ 4 t<Dn J h<F>'ptt< t i> ] 

so [0155] ztomnmtt^w*. ? Atj-r>^ 
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-7i-^l 0 0 fcffiiH > i-* 1 02t 

^9 8t:S8E$tL/:«Kf«itv4 0 -<Dgi&frJ&^ 
A£K 1 0 0 «r^LT^jfi^*a 

[0 1 5 6] i3 R OM 9 4 Offtjft^ft&ftKSE 

[0 15 7] B4Cli, «rEatt«0»*«OV7 

[01 53] 04 ctj^t «t o ii, c Oili&fclJfflJ^® ii % 

^r. mmmt, tni&m&iitimmzti&mmt. 

1 o i s 9 j a6*o«^fli«i^ immwmtew. 1 

2 OilJ: 0ft»StLTioai6M«l*«CAa)Sn&c 
■WO««t*t*lii«li, WWtiHMMWtttl 2 

[oi6o] zco&mmmgiwit, ^mtamm^^fih 
mhthmmm*** i2o, *Hflnuu»Kc i 2 2 & x 
vmrnfewmztw. 1 2 4 frhtmm 

ss& (.taii 210. Tffijt^-ffi 2 1 2 & «£ rm^r 

£&2 1 4<0if&ft) Ov»i*tL*»tcl5v»-CBl»SfLfcfll»4' 
|0l6l]B5i:ii, Jftftflf tmtHit 1 2 0 

( 1 ) KttJftftMft 
7^-fcJM^i/2 0<?)S^hn-^ (BUEftJKSTtJi 

(2) ru-^*f¥H« 

• ri/-*mw ho-n>ti 36 : letcj;^ 

(3) ««tnift 

- jaj|£ft-fc>-9- 1 4 0 : ISI-CU^fT'J 

• «M6Mu*-te>-fr 14 2: iie^-tcj: ^t7'J>/ 
( 4 ) * y 

• mm ■ vnsKMfi^^ a e : mm*iz* 0, 

7s4 7* 
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• l/->4-^>( 7f 148 : S^^tc J: 

•mmmmifj y*i 50 : actuj:?: 

a6i:li, MfllWRfHEKJ 2 2 t*jKi-4*««S 

( 1 ) mmmmm 

10 

• ±TJDDilS-t>^l 6 4 : #*tfel 0 £¥#£<S0HU 

(2) 

• m^ii.g-tr>-r i7o: #«tti ooiagiK-cii 
20 ■ 3-u-F-t>ti 72 : 

3-U-h O-ftM) «:1*tb-r-&-tr 

(3) A7-fM >Htt 

• i>v>igS't>^l 7 6 : -x>>'> 1 4 ones 
■ 7 h -fv h is* 7 MHfe|jc-tr>^ 1 7 7: Ml/* a 

(4) -t<7)fte^«m«» 

• * -T -V^E-t >-f l 7 8 : I 0 <D ? 4 *(Dm 
30 AJE£tefch-r*-t y*r 

• > hffi5e««l 8 0 : W^tLTv^K 

&*5#«i-niX, w<7)?&®^7> hftS&KUl 8 0(i, 
^y^if, mw««WH»»«i 2 2i:*t4-t>^- 
Si5, i-^to*), «*DiSS-fc>^l 62, *ttiSS-t>-9- 
l 7 0\ 3-l/ - R>^] 7 2f ^<b<7)jffi:io\^ 

[ 0 1 6 2 ] m 7 U(±, 9R«fllfR«lf»«B 1 2 4 

40 -r&#«a»**fl?»iir^4o ^T, **»n?sE-r 

( 1 ) mj^EffiU- /il ) 9 0 

(2) mr^Effi*>7»«l 9 2 

( 3 ) tr >3>>;>ta] 94 
50 ztuL &m±itziimm±iz&ii zmm<o®&\iw.i: 
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(4 ) Sflv*f-A 1 9 6 

[0 16 3] w«>a«y*irA 1 9 6 ii> $ ^ g«: 10 
J: 3 KKft-r* - krtWtgT- 

[0 16 4] m 4 lw7Fi~<£ •? ifC^ ffirKXlMflftXttov 

MnmuMtxa 1 2 2 is i xmMmfmwt 124^ 20 

±ffi»-fr»2 1 0, Ttt*fr»2 1 2iJJ:0 p Jtff«B 
2 1.4rt c **ifcorauSvncayiJli*-KJ; 3 HRfJiftS 

[01651 13 tC^i-J: o\Z^ ROM 9 4 llt±, ±ffi 

f^r^^c ^ <b tC. ROM9 4HI*, TffiiS^SB2 
1 2 CKIILT, .Tttit^a^^e^ 3.-^**6* **Lt 
ZhlzZtz, ROM 9 4 lZ\± y H1f»2 1 4 '(:R 

[0 16 6] &*3W«+*ilf, lo^y'i-iUi, 1 

[0 16 7] *LT, *|llfcJg3ffi^i5t»T-|i, 
a-;u*\ ±ffiit««B2 1 0 tTffi«««B2.1 2 kSMr 40 
£B2 1 4 klcHBLravwuaarLTPU 9 2 CJ: vnn 

[0168] znMMMWgtWite hifiizti^ 

mm Z hilts 1 2 0, 1 2 2, 12 4&J:tf 

7^fax-n04^L8 2 0«tB«:AWO«tEfc» 

il 20, I 2 2 , 1 2 4 I4, AWOlBjt»S^fl*^« 
I6«r*fc+«fi\ ±tt»*»2 1 OliAMOMBClEU: 
«M6«r»/,:1-«fl\ Tffift*«B2 l-2i3J:U f jE!T»2 1 
4 liAIB^a»»«UfflL/j«tt«:*/ci-«*, f LT, 50 
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T?+=l3--5 7 0£v*L8 2 liAWOXttSl' i:^/: 
[0 16 9] H8»H±, JLftJi^§&2 1 0OV7^x 

[0 17 0] ±ejg^-SB2 1 0«±, >X<OU»ir^txX o 

(1) B««faJnaRat»ffl2 2 o : Bl3tcSi-g«i» 
fMmXKi*** v a - ;u n JtiB+ S»moT, j£Pq 

iz^^xR-2tiz^$m&<DgMm£in&mu x i «? 

(2) S»*eft«K» 2 2 2 : H3*c^:i-§«JIEft«* 
* V a - » i- JtiEi" & SGfrT- iot, u o ^TK- 

55" 

(3 ) «|Rffl2 2 4 :I3 KS1-2 003MR* vi-fl, 
X*S>4>*fc l o«rgflRfr«1nia.*g x 6 k LxmiK-t 
(4) X«K2 2 6 : ±E2ooM^va-;^M 

s««r»snajss»»2 2 oii, W3oos**i» 

240, 242, 2 44 *fix.t^& 0 
(1 ) flr*ftaff 2 4 0 

9 0lz£ f}«k«^rtt«c**mEa'J-*«i^'e**o 
( 2 ) flMH&9ffi 2 4 2 

~*Ui, *W«WR»*« 1 2 2 3&»?>0«-»«rii>V?a 

[0171] Z(Dm^mU2 4 211, U 9 tl^-Ti: ^ 
Us ^*S8«5e«2 5 0 tHiT^i. iitldU * 
^^rffi»EH:.>* 17 8, ^ 1 7 0^b 

[0 1 7 2] «-§-ftLaSB2 4 2(1, ^ibic, B9 
•t^U, bu^I ■ f^I - #jk«5E«2 5 2 ^iiti^o- 

M7& ? aS, *ai*T«>&^ lkm*X3bZ>i)\ &±<PX 

[0 17 3] C^HUjl ■ %S • ffjt*lJS«2 5 2 
Tli, Wx_lf, 4 ocoSfit^tCOPrS^aS^O 
V&tili* *H**#jk*n**kffl3E*n, 4o<7)$8 
<7)^^o^^< k 1 o'not»r*:t6jSS* f iE"e*n 

iO^^ < k 4 1 ^tcov>T**&3iS^«r-4>tLlf , $p 

[0174] fi-?-5n ; g^2 4 2 (i, e ^tc, 19 ll^i" 
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1 4 0, 3-U-H:>^] 7 2f*^Ofi§ 
[0175] ^<7>Sl5lfl3e«2 5 4 iz£v>?tt« tfOx. 

g) a»t*sv^ sfcwu 3-u- ho#6Wii^o-c 

4v*R3g« (Wit If, 5JS/IW -C*>&»-&CI4, 
(3) «-f«yiS8 2 4 4 10 

[ 0 1 7 6 J 4 4 11, m 1 0 HTFi-i: 

0 *38^tt»«JtW2 5 6 *«ATV*& 0 -ft 

K * co^M^ft-T * - t S ft * «§t**Ttt* £ - 

[0 17 7] K^SBTOd, fllilf, 

a«*a*^K5E««Jt "2. Om/s 2 ) 20 

[0 17 8] w^>*3tftfflfc*iKJW8 2 5 6 Kis^T 
(4, tfiUif, ItRftfrttttrt*, it^W>7^f 1 9 

1 9 4 9tt»Sftfc*W^SflEffi«fc* 
*M7& T aS^ff LTv^iittO^ ¥1S1t*W&* 30 

[0 17 9] «3**ff«t*ii, t*«i:it *TO^«£ 

ft£o 

[0180] «-?-«l31ffl52 4 4 14. 2 feU, U 1 0 Ctf 
i-i -5 *S#ibffi*SMW5 2 5 7 S:«i"Cv^ 0 C 
ft!4, *ffi<7)i«aj£^K5Effl[ -3. Om/s 

2 ) tiBiL&t»KH-C»P* f *aLrff±T-S 40 
KiSM?itffiSI£ LratIt*C ttf^rfoX-hho ttz, 

[0181] :oi*ffjhES«»»2 5 7 U4Jt»T 
(4, 196, ftXaMttffifltft 

5eSB^^ b , *H* f a<E*fr LT i * & ^ 4 (4 c; ft* b 
m=rL I o t LT^&ilBO»ffi//fll« (JSSf&S. K 
7 0777)^ $&X'$>2> 1r *? i y h 7 * 7 7 ^ h SST 
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[0 18 2] z<7>mm&±mmm&U2 5 7 us^t 

14, S <blc, fflUtf. Mv^t^ 19 6, tt'y-v 
3 >->Xf^ 19 4, flir^Effi*-* 1 9 2**» 

*W**aftjftlTL-Cv^^S /~«4;:ft*<b^TL4: 
^ t L-Cv^SK^ife*ic43lt*ffi^*S (9BJ&R 

[0 18 3] ^LT, w o'&mfiFihfEMiaorSB 2 5 7t: 

is^ri4, 0OA(f, ^ft^^tft^BM.uiimtffi 

3K*E*a^ <b «3 L X »±X § & m**att*.ihlEII i 
LtlS^^o ^0?S*^fe(4, UJKS19S*<B2jWS 

(1) K«E<&ttSB<Ofltjr 

&ft G Y £ § «KtfrftfiD3ff G X t ?!> ? ?li IT £ ft 3 . 
[0 18 4] 5&ffico«tD 3 lSG Y(4, lffiO¥IV^I 

tB»S*i4^ i£(4, *MIS-b>*l 6 2 0M 
[0 18 5] ULTiS^^tL^SISniiSGY 

i4l^#fi| (fflliKf. 3. 0m/s 2 ) «r_tlBoT^&» 

^tzt4, sME^stiinrttinaBeGx^ 

m i n (/" ( (0. 8 • ft • 9. .8) 2 -G Y 2 ) , 3. 
0) 

0 

[0 18 6] /:/;L ±Eo^- H2trt^)81^»»: 

4»9. ai*5Ptt-c*&»-frn(±, %«Eos«R«rttAias 

S^iSIS («iLtf, -1. 0m/s 2 ) 

(2) 5ms («JtWPR<0—M) 

[0 18 7] V 5 -V + GX -0. 0 0 5 

L5 = V • 0. 005 

[0 18 8] ^Cl/:, 5ms'&<r)mW)<Dffi1]nM&G 
Y 5tf\ »Hoa«Effi«*»fejHT*InlffiltL 5/itt»n 

[0189] GY5 = V5VR5 
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*o«3r2*i£ffi5E«lra3KG Y 5i:£^l, (l) 
^^»i:lT, 5 m sm^S^mfmiO^gG Y 5** 

(3) 10m s&<7)4£^0?i[$| 

mfti: *) 1 0msf^$lV 1 O^^T-^^tL^o 
[0190] VI 0=V5 + GX5 • 0. 005 

1 Om s&OS^O, ^Sftfi^Ojifr^ft 
g§l£L 1 0* J . 

LI 0 = L5 + V5 • 0. 005 
[0 19 1] ZblZttz. 1 0 m s &<O^PJ<7>$tfiDiIK 

gy i oi)\ mm<om^&m^hm^^mL i o/f 

[0192] GY10=V10 2 /R10 
-e-o«*$ftfc"«5E«UDa«GY 1 0i:io'|, (l) 
W»*fcB«i:LT, .1 0m s&ol««f^inajRGX 

1 O^ftTE**!** 

(4) 5 ■ n [ms] (n I flt**>r * 3 ) »<0 

mffii *) 5 • n [ms] »OMV (5 - n) 

[0193) V (5 - n) =V (5- (n-l))+G. 
X (5 * (n- 1 ) ) -0. 0 0 5 
££>tl, 5 • n [ms] f<^SlO, mffifiS^'bOjI 
ft^fS]g&StL (5 • n) 

L (5 ■ n) =L (5 ■ (n- 1 ) ) +V (5 • (n- 
1 ) ) -0. 0 0 5 

[0194] 5 • n [ms] gO$i(7)i 

inajKGY (5 ■ n) ¥MOSSM^'bIff^[S] 
S§8£L (5 • n) /fJtK*L3t»*Oil»fl**g«:R . 

(5 • n) i:t^Ztt:J:*}> X ft*c 

[0 19 5] 

GY (5-n) =V (5-n)VR (5 • n) 
*0«*S*ifc«ft«tt«KGY (5 • n) dgcffr, 

(1) W**tH»»:LT, 5 • n [ms] ttOglD 
ttlDlKGX (5 • n) tf&mZtlZo 

(5) iE^***** ^IdU flV (5 - n) rt*0 

&„ (5 * n) **«rE«i»ffjhEltfcS 

[oi 9 6) jfcjsftsi-mf, &iSJf**4 * mz^x 
mm-fz&m/* it, ^mn^^ * *zb i:«»^«o 

[0 19 7] J3L±ltt*Lfc«»#ffiu i mn^ff 



(17) #gj 2003-191774 

32 

mmig& x zrmmmm^ir^x^iz^m zti* tz*>. 

f 12 X **MR#<:»A4vMEBfc 

1" & fc * Cg4^ Offi K *t L T^T -9 ^ § »J8P £^#J \Z 

1" & b v> 0 ffl £ IZ t §S K ttfo^T eg tUo 
[0 19 8] {f-5§-#LSS&2 4 4 ti, 11 OK* 

-rx i c mm^m&&&2 5 8 ^tv^ 0 zh 

10 l±. ilv^f Al 9 6#ft«-e*« L/c, f^^bO 

[0 19 9] B8t:StJ:i^ B»fr«JDa««»« 
2 2 0(i> lBEtt»OB««f»lnJiSK<r«*i"*/c* 
g x liR*8B2 6 0 t, g x 2{ft)tffi2 6 2 h, S 

20 mmmmu2 6 4 ^iirv^ e 

[0 2 0 0] g x 1 ?K Jtffi 2 6 0 l±, ftttflt«KKft«1t 
1 2 0 «£ «9 3fc»3*i/.:7 hn-^i:7l/ 

[0 2 0 1] g x 1«»«B2 6 0(i. T ^ 

fD-^a c c ^o N tHAtfEl l l izy? 

7TStioiH*t:ttv\ a««F8:iniSj£g x 1 £?g 
30 .St^c 

[0 2 0 2] wfttZttL* ri/-^S<W0J:»)*S 

(ru-^SftW mi, gxii»ffl26 0 

li, yu-^ftA b r Clc?|, -flUA-liEU 2 

l fciMM-fco ' 

[0 2 0 3] -J, g x 2iSgai2 6 2 li % flJE*3l76 
x 2 

[ 0 2 0 4 ] C<7) g x 2.i»Jt»2 6 2 tZL&v^Tii, HtrdZE 

40 l/c. mmw±&.$$. * mn-t *> tz #><Dm&mmm<om%. 

[0205] mtzmmmmww2 6 4 ti, 
lea*, *»wf«6*. ffi*»»^JEt«or*po«^ 

50 »ft(i»]fflii-&/:*i><og6»T-*)^c 



(18) 

33 

[0 2 0 6] Ell 3i:ii, &rnm&itofflU2 6 4 CJ:*) 

( l ) aiEftiT 

• ¥3 • IBiSSSJav^fA2 7 0 

[ 0 2 0 7] • SraeEMUPy^f-A 2 7 OC 10 

i3l»TI±, * feU, **ft«U-y«E« 1 9 0*^(06 

»K &*T*Uilt£LT«« *ff*uat£LT 
[0 2 0 8] ::t% sa • *BE«WSl)v*-r A 2 7 

o ^gaiiirs&iDajt g x 4 fc?TtjM-^3«-«*»sH 

[ 0*2 0 9] • *IBE(HW1lPv^f-A 2 7 OK 

• ^ tz it W-^® <r> mffiftM: k sia-r & - t 2 ft & 

[0 2 10] • *BIEBIiWW->^-f-A 2 7 0 U 

jft*»fe±E^anai»ws-coBi, Ke^^r^Pi <«* 30 
tf, 5ms) rti:; *r»L*:, *»ffjhffi»S:{K»i- 

7lSg x 4 t LT8fc5E**t*o 

[0211] 1- ^ogflimffettiaBEg x 4 1±, 

[0 2 12] •igfii^^y>Xv^tA2 7 2 

w*u±, vno9cva^«rE4t3iMta^'b^» <*vn£ 

^J:oi:r^ai-^Sinv^fi.t*^ * 40 

Sgx3t LtiIIt^, 0 
[0 2 13] :^lg$3^^ ^>>x>7>f 72 

v»»*u«4 % i««j&SDas g x 3 ^tta«^n:3ctt 

(tflx-tf, -2. 0m/s L 1 tLT9iJ$Ho -ti 
U*tU lt38*atli<?-aLTo*»#U(i, 0m/ 

(i, traa oboist it imxn. 2. om/ s 2 ) ^lt 
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[0 2 14] •SBK.ft7'l/-*y^f^2 7 4 
^*U±, TO^Ea^-rRBl 9 0. l!»^E«*>?R 
1192, igv^fA 1 9 6^fe0Ml-tt:So'§/' 
*PB «: Kit Uflf jh * * & w 4: T * * ^5 ^ £ n 5e 

* a i-* £»]»•*-& v^fAT'if), -f-O-fcTfcS 

i6o*3audz-»s:*ttinaft«rB«iiira*Da«g x 5 1 

[0 2 15] :wiBKfi.yu-^v^f^ 2 7 4 Ui3 

**fc«5cLfc»«u<±, sfft»rtt«Dajsg x 5^«a 

ffla<50K5Effl (Wxlf, - 1 2. 0m/s a ).tLrftSE 

mm&g x 5^oti±oeett 2. o m /' 

S 2 ) fc LT&;££;H*o 

[0 2 16] 13 4 U^tiOi:, B«Wtft«ltffi2 2 2 
l±, 5 1 igJJSB2 8 0 £2t£?fiSbft(Jf!Pffi 2 8 2 k £0fix. 

(1) 5 1«»«2 8 0 

Stttt) ^ 1 E»»Eft> 1 i±, 

-t&r tux oataLfctK »a»o»wttSB*u«iD 
[02 1 7] &*f«r*-*u*, *wt««uii^-rii, 

oia« (jt) ^^ntv^o 

(2) aiEttlt>MfiPffi2 8 2 

^nti, ^jfc-efcnifaiE^sd^saiEUffi 
[0218] 11 41:^^1:, :oiefWi»as 

2 8 2(±l^->^-y>^x^2 8 6 Sr«x.T 
[02 1 9] :(Ob->^-7'->^fi, 2 0 6 ii, s:m 
aAnUEiiltMrttttiafleg x 4 <oi> t U«rE*3**ff*lL» 

2 S: M E*mff JhE*0« $Cfc/:otlJft4'>^f 

[ 0 2 2 0 ] ::T\ U->*-7->*-r A 2 8 6 t!> ? @ 

[ 0 2 2 l ] *H* f **56fHt**' h U-*1-**B«H 

[0222] Vd (n) =V (n - 1 ) + gx4 • tO 
/:/:L, r (n) J t * 

P^E*«ffihffiK^*^u^^or^Ti-^W, i 
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[o 2 2 3] ttz, wmn&nm t iz&iiz&mx, y 
14, i^.ssrxo, y o t~tz>m.5cmm&x-Y±iz&^ 

X ( t ) = X 0 + V • / c o s + y a) d t 
Y (t) =Y0+V-/sin (y9+y a) d t 
fzfzL. 

x : m^m^faizWn%xMi±<omWM 
y : m-nmkJjft^wi7%Ym±<omwM 

» : yzfft 

ya :¥M3-ft (a-b- h Z&fmi~mLxm»1r 10 

(n) , Y (n) 14, *5tT-SE£*l£o 
[0 2 2 4 ] X (n) =X (n - 1 ) + V .( n ) * co 
s ( y a ) -to 

Y(n)=Y(n-l)+V(n) • s i n ( y a ) ■ - 
t o 

tv.^ 0 20 
[ 0 2 2 5] tfz, l$.M<7>&mm nlZ&VZs -ft y a ■ 
(n) 14, ^T'S^ti^o 

10226] ya (n) = y a (n - 1 ) + t 0 ■ V 
(n) ■ * <n) /L • (1+Kh-V (n) 2 ) 
tztzL, 

Kh i^^lf'Jf 07^^ (gtin) 
L : -n^-* (be*q) 

■f *B^*l*»!iHc45<t&aaiteft J 2 (4, £&®;*^> 30 
Ht3E$l11 1 8 0 KJ: 0ji5£S*ifcKffi;*7 > h£ s a 

[0 2 2 7] * (n) « (y a (n) - y a (n - 
1) ) • (1+Kh-V (n) 2 ) -L/ (t0«V 
(n) ) -L • K h • s a 

(4, WOfttt^t&TMifc < »ftm*E21-*Sft«> 

[ 0 2 2 8 ] & *5f*Wi-*Uf , *W* f jfelTi- & U - > * 40 

£tf 9 OStfe^h^ J: o ^ftT-^o^^^n 
(4, U- U->*-7>*t l ^ 2 S 6 UficSp 

[ 0 2 2 9 ] L**U *PSftff + U, i-<-*<0«B*zi3 
i»TU- >*--/Cje-»«f»HEft5 ri ? il«4 »)* 
§ < fcoT Li -7 Z b WnVIL tz k &tCK-»., > ^ 

[0 2 3 01 »p^)»*05eiTll*t*4SJS 50 
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[0 2 3 1 ] £LL<Q4 9 ^ LTiSJt^tL^: 5 BSbJ 
fttDiSSSg xli^Lgx5lt 118 twTK-T 4 -9 
S««2 2 4 Ufltl&Sft&o d<75a««2 2 4 I4 X mf& 

[0 2 3 2] Z(DMRmt}*&fci-&m<OB*1fy%^z_ 

( 1 ) isti: 4 9 mm - mvummwrn^^t 1 4 6 

w 0±§£* (4 , ig»^B# "C* h 7 V - * HffcftT * 

(2) l^fCJ: t)mm^&if J 1 5 0 

MM***, -£-fttc4*9, ifRMssr-r yvxwjm^ji 
[ 0 2 3 3 ] a . Etttfttttt 

[ 0 2 3 4 ] b. 

H¥i$ 3$ iff 5E £JL T T * 5 ^ £ a«E« CO 

(3) l»J{ftri/-*y^f A 2 7 4 ^mwtKAu 
^Jh^-^^) Zttf&mx$>2> tmfcLtz®& 

m^ti^xniz^mm^mmm<ommii^t>ti^o * 
tz* ri/-+nfts»m4, aetoru-^siH'S* 

t^fcM^ i»^%7U-^v^7 A 2 7 4 

LfcifiuttiiDasg x 5 u<7) ttii^xa 
soasg x 6 1 LTS«$n4 0 

[ 0 2 3 5 ] £JL±, »«*BO<r«lfe»lcKWL/c^ BL 
• ( } ) ¥3 • 9LHffiK»Jffli^>r 7f ]4 6* f «ft^ii, 
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a. 71/-^rSftW0J:!)*S^t| 
gx6=mi n (gxl, gx2, gx3, g x 4 , g 
x 5) 

b. ru-^gftt^OT-iO, *>*o, r * -t ;t48flP* 

gx6=mi n (max (gxl, g x 2 , gx4), 
gx3, g x 5 ) 

c. ^iz-^ftjirniW^Fo-noti 

10 

gx6=min (g x 2, g x 3, g x 4 , g x 5 ) 

(2) mm • $«Eiiwa^^ yf-u 6imft2tix 

a. - rw-*t»fW!j**() J: *)±b\,*t£ 
gx6=min (gxl, g x 2 , g x 4 , gx5) 

b. rV-^gftS^O Xh *) . 3*>O x T 9 •£ frtikVpX 

gx6=mi n (max (gxl, gx2, gx4) , 
gx5) 20 

gx6=min (gx2, gx4, gx5) 
mini , ) :&&ftlz&V&fc&Q>&A0) 

max ( ., ) :»anui5«t**»^>»«io^*>o 

(3) ma • *Mffi«iwjai^>r i 4 6«*fts*ir 
^ftt* it*** #4 7f 150 i±»ft$ 30 

a. ru-*»flpjj#0 J:0**v^tS 

g x 6 = m i n (gxl, gx3, g x 5 ) ' 

b. ru-*»ftj#orft!),.^ r^-t/u*^ 

hn-^rtffo J: & 
gx6=min (gxl, gx3, gx5) 

c. ri/^^rfiftj fc T ^-fc/Vfg^X h o- ? fc 0 

g x 6 = m i n (gx3, g x 5 ) 

(4 ) mm • VHESM»*'r u6 trauma # 40 

gx6=min (gxl, gx5) 
ffij&<D£ n \z IxmUZtitz 2 ooiUKft o 1 *5 J: LF 
o2ii, HI 8 K^-J-J:-? 3K8B2 2 6 (ifltft^n 
&o -?>?ii^§B2 2 6^i. mji$<7)i 2oo 

[ 0 2 3 6 ] C(75SiRaBiJOrtSii*<OJ: -7r'*4o 

( 1 ) a«K*UJ: 0 U - > ^ - ^ 1 4 8rt*«ftS:h.-Cis 50 
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dcoJ^i:^ v^r-yv^Ti. 2 8 6 CJ: 
$*t*:gtll£ft 5 2ri*§8SfEft <53i: LTS«§ni 0 
(2) J: «5 1 4 8 «f«tiT^ 

Kfi'S 1 * ? lgrtfto 3 t LT»«S*L*p 
[ 0 2 3 7 ] fcfctfW-f ft If, :oSW2 2 6 

TltEiaE®#iJ5Effl2 5 4 ^t>OlS«U«o*\/^T*0S 

[ 0 2 3 8] fil±, ±ffiflH«B2 1 0(D8SfcKWLfc 

[ 0 2 3 9 ] Z.<n±£L^Um**J=.-fr\Z&\i*X\t* 

i-f. ^t-^si (filT\ *i= rs l J tStc ffi«> 

2 0 fci^L 1 2 4 frb<Dfg^r&f8m2tL2>o COS 1 
ii, 3o<7)IfM«2 4 0 4v»L2 4 4 £«j£LTv> 
*o ■• - . 

[ 0 2 4 0 ] S 2 H±5^T, WJEO 

Sgxl * r »*3*i* 0 -?>S 2(i, g x lttffff 2 6 
0 4r«JftLTv\& 0 JJfcv*t\ S3U^v^T. mf*£<7)@*I 
MMSgx2* f ai$*L4 e ^<7)S3ti, gx27l 
S^2 6 2 ^rMLTi^o tO?£, S 4 IZiS^T, hJ 

:oS4lt WIB«»»2 6 4 t«aLrv»5 0 
[ 0 2 4 1 ) S£v*T. S 5 H£3V>T, t-ft'b 5 0<7)g}I 

HirffelraiBuSJS g x i fci^L gxsoo i otfmft<n 

SI«iSllDi*affg x 6 t LTI«?*14 0 
t±, ig«§fc2 2 4 4r»SLtv^o ' 

[0242] fos, s 6ic4$^-c, n»asosaiE*a 

l#«I^ti^o C<7)S6li, $ 1 iS#ffi2 8 0 
LTi^e a^t, S 7 li&i^X, mm?)BWMftd 2 
7&f««£*i*o ,:oS7li, Xe*tlbttlflPffi2 8 2 *« 

[ 0 2 4 3 ] *<n'\k, S 8 KJS^T* tilt, 2oco@^ 
KAd lfc-fctf* 20^*>oio^«rJEog«Kft-<5 3 
b LT»R9n*o :^S8(i, 1««S2 2 6 £«J&L 

[0 2 4 4 ] BUtT* Z^l^i^M^y^-i^- 

[ 0 2 4 5 ] B 3 6 iZ (i, El 4 H^i-T(4lt^fB 2 l 2 

[ 0 2 4 6 ] T&l£^S&2 I 2(4, ^:OW»'«:^tr-t-9 
(3 ) *H%V.ltt£«C3 0-0 
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ztui, &&in®jmgiS.i 2 o, mmm mm&mm i 
2 2 a z xm$tmtmM%iW. 1 2 4 *c,©ifi:ic- 

[0247] z<DmmtmMmjz®>3 0 qiz&\,*x&s 

mfc* »j y^np. h5^^ ? 7ft * f y y 7 

S8*o^#K4 6oi4IBB#. ±tt**«2 lOCiO 

[ 0 2 4 8 ] iO*Wtt!B*lt5c«3 0 0 H4>t^TI±, 
0Bx.if* ¥iV^ J: < tohhx^k 4 n 400* 
«i ooH*«as^t*-e*4 feoo»MRi*X 
oman-ifc-f & pubis*** ^ £ v> f^ui^^ri 

[ 0 2 4 9] t fz, Z OVH4KS*tt£tt1K 3 0 0 
v>Tli, Wit If, KI ( ^ ? > H3- U- h$>§fll3- U 

t; £ it & VMOXIttf&fiDaK t H«JnaK t i:lo'v^ 

[ 0 2 5 0] HttK, H-von-tr^Wii 

t*Btoniici3«t4M«ik^e-^*uaaLfc^r 

[0 2 5 1 ] — IS 3- u- h ^8128^^ 
4 t^«*i-tLlf, IE3-U- hflXOTBttgftfcJB*. 

[ 0 2 5 2] C^J:^«:jaiJliZ*-^ft, *JtltJBAi::iS 
v*TI4, "KB/i**, ±B3-i/- h 
fcfc ^ictiit&VHOlltlrttttfia&llttlnijtKj: fc* 

[ 0 2 5 3] Kffi/z (±, ±f£3- U- >ffl 

[ 0 2 5 4 ] itz. C.«!)*]aS*3R*lt5E«3 0 0 izisv* 
TI4, Wit If, #^ 2 9 6 2 0 

2 5*fi«liK*3ftTCv** J; -9 C ¥ffi<Oif<»)a 

&::fcK4 0* WJoaJK, *a, a-u- 

(2 ) S«*m«tffi*«Jfffl3 0 2 
§fflg3-U-hyrdfcl 'J y 7ft P d i % 

[ 0 2 5 5 ] *<Ofz*>, i«mn«ffiCfltK«3 0 2 



(21) »H 2. 0 03-191774 

40 

14, 121 TlcStJ:^:, 1«3-U- h3t*«3 1 0 
tlW#^y yyft««a3 1 2kttitv^. 
[0 2 5 6] §13-1/- h3t*8B3 1 0 iz^Xii'; 
■ gfa-U-h yrd^ «Alf. i£¥Svtiiit 

y r d = V ■ o 3 / ( ( 1 + K h • V 2 ) • L ) 
CtiKttU BWUM'i y7a»*8B3 1 2lz&^X 
14, IS¥^'i7yft / 3d^ #Uif, t^¥SVt 

10 fi d = ( 1 - ( (m • L f • V 2 ) / ( 2 ■ L - -L r • 
K r ) ) ) • L r • o 3/ ( (1 + Kh ■ V 2 ) - L) 
tztzL. 

m : ¥i^ll (HSi) 

l f :«rit««b^'b*ra^.«2 a eoEK (a*o) 

K r : (Mt^a-tU >?*ir4 7^ (18) 
(3) Mff*ftJFA3 0.4 

20 7 0fcv*L8 2 0 J 7-t,^S^tO^^J^-r-<^^l: 
£ N *MO»fl)S56tt#ftTL4v» J: ^ i:**t4» 

[0257] d (Dmmmnu 3 0 4i±, ti^^ 

> hMd ^«»»^S«mfS:iDaiRg xdkl 

flMttroas g y d tt*nfn«»ii LTigg-r^o 

[ 0 2 5 8] *<Dtz£>. 0JffSatllffi3 0 4 14, Q 1 8 

c^i-4 ok, @«a-*-> > nsita3 2 .0 1§« 
*airaaK8t*«3 2 4 1 samftaKft*ff3 2 6 1 

30 ^ix.tv^ 0 

[0 2 5 9] ■ BSa-*— > > FigS15 3 2 0 
:oil3-^->> HRJfM3 2 Otcio^TIi, m# 
twi!JDD6^t:|§^^^^n^@^3-^-> > hMd (« 
W«TI44<»»«-C*&) ^\ X«^>j? 

y^^, ii¥^v v?npa. m^-u- v y r & 
jivaais-u— h y r d cio'i, ^tffl^raijt 

-M d = a -.(/?-/? d ) + b • (yr-yrd) 
/:/:L, 

40 a : HScfllS^«4*avt»ffi i £i tUlDLTKifc-t^PT 
W-9--14IE 

b : H^cii4fcl4*av ^Kffi/i t icc&lITJEftt&nT 
S£«T*i), ^-^(i© ■ S*ffi&baaft«*ftB3 2 4 

coB«t»«iDaaEat»«3 2 4 i^^tii, ±ti^^ 
g&2 1 ofrhmsztitzsmiftmmmg x 6^, *m 
^*»^ft5E^*4»*ici4*«^SDa«m* f «^i- 

50 [0 2 6 0 ] ^<7)aiB«J&*DaSiS«SC3 2 4 Ili5v^-C 
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(4, gStumttl^gg x 6 £»:E+*fc*&«>l§IE*g p 

i u s^ft^^n&o tijEsgP l us(i> *XSfcj&S 

|-j3V>TI4, l«MJD2«gx 6 Kings =M*c: 

2^*-<< ISMtDl-Kgx 6 «r*10S*fcv^»*lz 
14, IE?>1I££&o 

[0 2 6 1 ] »**«»r4Jt»TCi, *flc»H, ■ 1 9 
1-^1" «£ ^: % l3-U-hyrOlS3-V-fyr 10 

tt, fitJEsg P 1 u s Of^Ig Plus OtF&SeS 
tiko :Og^tg PI usOli, tflxJ4, 3- U - h 

ft* r *ij!jD-r& soffit Ltg«t4C t*«pIfig"e**o 

[0262] roa*mrttADaaatirn3 2 4 kas^t 

14, -fOJ: -9 KLTSfcffiSitfcWSlIg P lusOM - 
jEi"^/j^U»*tlt$n^y-< > VG a i nri*ft5e$*i 

* notLT**ffi-e*& 1 1 xm m-tzmt Ltsit 20 

2>Zt&*It&X'$>&o 

[ 0 2 6 3 ] iOB*1ttaiDaiK«#»3 2'4 *C4JV*T 

(i, ffiraoj: -9 ^Lrst^$tL3tW3Effig p i u s 0 

C ±&OJ: -9 i:LT»eS.ilfcr^ > VG a i n«t 
rt*2ti&ZbKX*), *#M4»jE*gP 1 u s^St 

[0 2 6 4 ] dOB*«rftlna*»»»3 2 4 UiSV^T 

14, -^^Ttjt^n^ffliEJtgp 1 u swmmwktiimm 
g x 6 mn*stL*i t i:«t *k **nfts*MftAia 

(4, i2 0^tJ:^:, *WJDa«Ftc»»), pTR*>* 
^$gk (%) "Cjt^S-fribtL&o *%t(Hg!S! 
H:fcv>Tt4, IWHUlw^-TJ: ^ BSff&flDiiJS g x d 

[ 0 2 6 5 ] ±l£«^gki4, *Mfc»8!Ki3V*T 
(4, it|3-^->>hMd<!:3-^"hiiiAy r t 

y r «4#i£Lfc^-C§«3-*-> > h M d tf>tt.£rt»e 40 
ftS?n/:Sg69^?gki:, @^3-^->>h 
M d £#ig.L&^-C3- U- hil^A y r«>H*rt»<bSfc 
2£:fcfclf5eftfci<teWf g k ^H*|i»Wft»B 

fcsfcsWf g k t s'n*o 

[ 0 2 6 6 ] SffttrttfiDaSgx 6trK^» 

■tfT B«ffiF&jQiSKg x d £» % -ttl* f JiaS3H* 4 ? 
uHLPfrJtas-Sfcttu, BffttfettliCKg x d *§w 

affiffirssnasg x d «rii*)jia«s-^/j<7)-cj4, 

cc.©.« «c Rf Wife C & *T HEtt*'* * e 50 
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[ 0 2 6 7 ] *CT% *jt«0gfflHi5Vvx«i. iHtuS 

[0 2 6 8] AffWKtt, is v^r«±, 0 2 

1 {ZTT.-Tl 1 |ga-^-> > KM d KJdCTHMhi 

IVkCHBti^^Ga i n^St^?n* e 
^?n/:^>Ga i ±Eft£5 ii*:i*^*g k 

H«Htlt£ft, -t*t£J:.»K lg3-r^-> > hMdK 

[0 2 6 9] ^bt:, *Jt*»l|UiJv»r«i, 021c 
■StiTi:, 3->- hii^A y r izSCTiiSni"* J: 

y r K»fc1-**£»**^3pg k ri*igg £ *l&o 

[ 0 2 7 0] *<t>?£, «Jfc»fflizi*v*Tidu B2 u: 
^1"4 ^ C BL±«»*iifc2oo*3gtt4r*^*g k 

[ 0 2 7 1 ] ■ gS«H3PSJS}S»g53 2 6 
C^S««inaK«»ffl3 2 6 14, lla-l'-Fyr 
d'tfltavt^*-^v?T.§a«»JD«JSg y d 

[0272] ^o@^«iinilg?SS:as3 2 6 14, «£ 

if, **«rfflw»ra«iiinaaEgy d*r«»-r* 0 

[ 0273] g r d = y r d • V 
£Lt, TGtii^ffi2 1 2 0>9MiVLmLtziP* M2 2 H 

[ 0 2 7 4 ] CC0Tfi[}gf^fflffl^vi-;HCi5V^Tii, 
S 3 1 CioV^T, «rao*Wtt3R**««SS*i 
*o :<OS3 1li, ¥M^Mi^»3 0 0 *mi£LX 

[ 0 2 7 5.] S 3 2 \Z£\,*X, Ua^iSa- U 

h?I»^3 1 0 ^MLtv^o Sc^T, S 3 3 tlis^ 

tifaoBawnt^y y ^a,? d* c i»»*ii4 0 

[ 0 2 7 6 ] S3 4 C^^T, mi&<0 g 3 - 

> h»tJt8B3 2 0 «rflldtL-Cv^ o at^T. S3 
Slcfc^T, fl9a5<^S««ff**D3SRg x d* f «Jt$*i 
*c :<oS3 5(4, lS«rf4tJDiiSiSJt«3 2 4 

Kg y d^«JtSti* 0 ^^S3 6(4, SfllttSDSKiK 
»§B3 2 6 tfllfltLTi^c 
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[0 2 7 7] KJLtTN ^Te^ffl^y^-^^- 
[0278] 0 2 3 I2li, [H4 U^i-^^2 1 4 <DV 

[0 2 7 9] flSg&2 1 4 ti> ^fflWfrfr'S'tr -t -9 12« 
A. ±ffi#E«3 4 0 

2<0±fi:#@£S&3 4 Oii, WWax-^ 7 0£ 
v*L8 2<0£ttHML-CKit<b*U Tffi»^ffl2 1 2^ 10 
t>«^^/:II?S^fMd, gxd, -gydtSE 

<IWitt7^fai-^ 7 0 L 8 2 CHQ It 

[0 2 8 0] CO±ffi#ESS3 4 0 t2*5i^TI±, £7* 

its *Of)<7)T^io 

(1) i^r^i^t 

2*1.1*, £#»]»**. &*ei oourtt* 20 

> 2 4 £^tr^7- Mx^/t7l/-^56 tOjfi^ 

(2) ±T»BBa*E* 

2ftli, £#»]»*£, 0O±TS«:IW8t4 

(3) ttAHX»Eft 

■ -f yD/Utr'J >^I5 0 t 'J-V* 30 

f7'J >^gf 5 2 £: £-^fr*x7 'j > ^31*2 $3*1"* 
■B. TtefrI£aS3-4 2 

C^)Ttt*E«3 4 2t±, MOT^fax-^ 7 Ofc 
^L8 2 *>^>-«HMLTIitt?>tL, ±ffifrE»3 
4 0^^#t^^tL^^lJ®l:^^6O--g|S(7)7^-5 L ^-x- * 
U»E+&«»T*)&o 

[ 0 2 8 1 ] :^TE&i£S3 4 2ii, *|£iKBS!»2J3 
v*TI±, ^9- h U>f ✓tri/-* 5 6 toa^HH 
»LTElt<biftt>>&o ;2 69TffifrE»3 4 2 li, _L{£ 40 

*e»3 4 o^^ttttsn^masHaj^E**/^- 

* 5 6 Uj5 k Ei--6rw-^BBa59 h E*fc *^i"*o 

c. mw®>3 4 a 

^<»%mm?> 4 4 (i, ±t£»Effi3 4 0 2/-(iTf£friS 
g&3 4 2 *»fc«J8 3ftfclW»** f l?»Sn& J: <9 I2«ft 

[ 0 2 8 2 ] Ja±Bt*L^±tt»E«3 4 0. TttfrE 
3 4 2 £ <£ CfniMSB 3 4 4 (i, -tii-Fti* V7F-)x 50 
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ROM9 4i:ii, ifi^ESI^ya-J^, Tfi 

[0 2 8 3] K±, ±fi»I£Sfl3 4 0 , Tffi*E»3 4 
2 is J: tfWffllB 3 4 4 077 h *i7*/££«B&MKlft 

( 1 ) Jtffi#Effi 3 4 0 

:oie&ra3 4 0i±> g|2 4 u^r «£ •? t:. 

-VflJ^«ffS63 7 0 Ig^fT «J >^M»*a 
JIS&3 7 2 t, l«t^^> > s >ft«W*iSJt«E3 7 4 

[0 2 8 4 ] §S*^ffi»»«Jtffl3 7 OCi^T 

i±, SMMttAf xd*§«*-r-*«r»2; (ttEttlfc 

[0 2 8 5) i2 5t:(±, @I ^-f ^1»«*«»ffl3 7 
[0 2 8 6] 41*. S5-ll2i3V*T, 4OOt8l0O 

^flt*2 r *a s *i « » a »&*Mtr*» f x ^k* 

[0 2 8 7] Fx = gxd-m 
fc*!U TmJ (i*|BoK**at1-o 

[0 2 8 8] S 5 2 I2;fcv*t\ ^OfRJt^tL^g 

S^lftfitfjF x 1 0 t2»E1-4/2*l2#flCtt 

1 0 ztiznmztiz^zmfcEWkmm&xwmz 

[0 2 8 9] w Wx.II, IStM&JFx 

ft *t2jtwLri«^i»«ra*F xmei o \z»s. 

[0 2 9 0] £«r*L Slttjf^ a£»«*iJ:Weft«0* 

nfno«in^)*ssii, ;£tfF*8, &i9*s, 

«ty f *f^tt0^ii^^±T*«: fzf K f 2 f r, 
fzr I, f z r rtg-^lf, ;J f I • f z f I , M f 
r • f z f r \ 4 u r I ■ f z r I > ja r r • f z r r T* 

[0 2 9 1 ] 20i§£\ iElir*, ^buI^\ 2E«l*43J:l/ 
filftli^-f-it-Pii^WffilMOTlBtt^f x f 1 0, f 
x f r 0, fxr 10, fxrrOli, **"C**e>n 

[0292] . 

fxf IO=Fx - (/< f I • f z f I ) / (m • B) 

fx f r 0 = Fx • (,« f r • 1 z f r) / (m • B) 

f x r I 0 = F x • ( ( «r I • fzrl)/(m-B) 

fxrr0 = Fx - ( u r r • f z r r ) / ( m • B ) 
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m : 3^ Km 
g : MJ)iti&%. 

B:^f I • f zf r- f zf r+^r I • f 

zrl-f^rr - fzrr 

tt±KELfcff£B«11SUH&&i> f x f 1 0. f x f r 
0, fxrlO, fxrr 0 4r«Jt^-^UdZ-Ri*. 

Jj f z f U fzfr, fzrl, f z r r ti, 00*. 

[0293] f zf l = f zfO+m- hgx-H/ 
L/2-g y • H ■ f r o 1 1 /T) 
fzfr=fzf0+m- (-gx -H/L/2+gy 
• H • f r o 1 1 /T) 

fzrl=fzrO+m- (g x • H/L/2 - g y • 
H ■ (1-f rol 1) /T) 

fzrr=fzrO+m- (gx • H/L/2 + gy • 

H • (1 - f r o 1 1 ) /T) 

fc**U 

m : mMSa(SEfil) 

H : ■(&») " 

L : $SO*>f-^-^ (=Lf+Lr) 

f r o 1 1 : 0 U± 1 JSTFOffifc U70> h n - /v.ffl 

T : $MO H/-;K (BEfcl) 

f z f 0 : JfWWa^*«rtt^O»WE» ( = m • L r 
/L/2) 

fzrO: *niVSa#ffc1fc'^*>»ftE» ( = m • L f 

Lr : fMtVM^&vnX^AS-roigMI 

BAi:, a£«*> fitttt, £tt»*J:lf**»o«*f 

y f U f y f r , f yrK f y r r li, Wil^ tt 

±T2j f z f 1 , fzf r, f z r K f-zrrlCl 

[0294] f y f 1 = (m-gy-Lr + I-dy 
r ) • f z f 1 / ( L • (fzf l + fzf r))" 
f y f r = (m • gy • Lr+] ■ d y r) • f z f r 

/ (L • (fzf l+fzfr)) 
f y r 1 = (m • gy • L f - 1 • d y r ) - fzrl 

/ (L • (fzrl+fzrr)) 
f y r. r = (m • g y • L 1 - 1 -dyr) ■ fzrr 

/ ( L • (fzrl+fzrr)) 

fc«U r I J Ci, *W^3-«1±^-> > h (BE*D) 

[ 0 2 9 5] *<r>Vk. i25<7)S53 i:j3i-*T\ ±IEO 
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[0296] jar, > h icftitaiitV 

figuu^f x o^wnjjrdbi^trwtct *>mw 

[0 2 9 7] £!M»i3 JitfifeftttKM 

10 UMf r,Mr KMrrli, 1 0-<O»]ft# fc St 

[0 2 9 8] *Oflt##tt«r, tJE^sj^aeanusj* 
[0299] ooftij»ijui-^ 3--=e-> > h 

mtSU f Uf rjrljrrli, * (DMmti IZ «t 

xf UixfrJxrKMxrrt, 1 0 <r> 

20 3-*-> > HMfcJM y f U My f 

rjyrljyrr^ Mn*ftO«fl:Kf*3 #* 

IJzf rjzrljzrr £ OfDU*Lv»o 1 
[0300] =j-^-> > hffiflsiMz f U 

zf r'Jzr Uzrrlt $Wt:i5^tffit8»^ 

30 [0 3 0 1 ] s-^e-> > HCftJlMx f 

UMxf rjxrljxrrli, Wlxlf, **HJ: 

[0 3 0 2] Wftac'j:*^^ l^n3-^->>F 
li, 

Mxfl=T-fxf 1/2 
Mx f r=-T • f x f r/2 
Mxrl=T-fxrl/2 . 
Mxrr=-T-fxrr/2 

40 - > > h SftiM yf UyfrJIy r KMyrr 

[0303] My f I = — L f • ( ,u • A f 1 - J ( ,< 
2 • A f 1 *- f x f 1 *) ) 

My f r=-L f ■ ( ,« • A f r - J { t u* • A f r 54 - 
f x f r a ) ) 

My r 1 = L r • ( } i ■ A r 1 - 4 Ar l'-f 

x r I ") ) 

M y r r = L r • ( • A r r — v ; ( " • A r r 2 — f 
x r r 2 ) ) 
50 fc/iU 
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Af I : f zf l+H - f xf 1/ {2 - L) 
A f .r : f z f r + H * f x f r / (2 • L) 
Ari:fzrl+H'fxrl/(2-L) 
A r r : f z r r + H • f x r r / ( 2 • L) 

4 t ftaWCft1"-&C fcKJiaa— *-> > hgSttSMz f 
UzfrJzrlJzrrii, 

[ 0 3 0 4 ] 

Mzf l=Lf • /u • H • fxf I / (2 • L ) 10 

M z f r = L f • a • H • f x f r / ( 2 • L) 

Mzrl=Lr- r H - fxrl/(2-L) 

M z r r = L r • M • H • fxrr / ( 2 • L) 

frJrlJrrli, #C5tT-S£*i£ 0 
[ 0 3 0 5] M f 1 = M x f 1+Myf 1+Mzf 1 . 

Mf r=Mxfr+Myf r+Mzf r 

Mr I =Mx r 1 +My r 1 +M z r I 

Mr r = M x r r+My r r+Mz r r 

^^T, i2 5<7)S5 4t:i5^t, f<7)SI^ix/:3- 20 

^e-^ > h ^fta t , miBms-*-* > hMd tco 

[0 3 0 6] *5SlBB!Rfci5v»-Ct±., @l3-^->> 
h M d OlBttttaWttSE* (WiLWf, 3 0 0 Nm) £j@;L 

ooiaieftK»j» h-a, 

[ 0 3 0 7] L/:^T, S 5 4 CiS^Tli. 
/:3-^->> h^ftfit, mJlEg^3-^-> > hM 

MH±, g«l3-^->> hMd^)H#5fi 1 OOfr 
> hMd ti»-9c U gtln h 

[ 0 3 0 8] S 5 4 l-23i*Tli, *ftt«jKli, i«Jt$tL 
/_3-^e-> > hSMt#rt r g«3-*-> > FMd t — 

[ 0 3 0 9 ] :fti:WL, 8t*Sii/:3-*->>FJ 50 
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A f xig^£-£&C h:iotli3-^->>FMd 
£3tj£LJ: ? £ Zti&o f LT, W:^(7)A f x 

[0 3 10] »3EB»1180«r«» f x 0 (IE 

*B*fflSO«rft* f x kjtii. 
[0 3 1 1 ] mnztLtza-*-* > HEft*** 

§^3-^e->>hMd *rj8it**^^(i. £*mf3k<0 
7 *»^J6Sm-»Hov»r«]»»«r A f x*fiD£-^£- 
S\ tt'ik$&<D 7 *>oSirtfti:ov^M»i * A f x 
«^3-±&^fcUJ:oT§« 3 > hM d £3ti& 

o 

[0 3 12] W3eg»fflSU«T«* f x 0^ 

*>coi^IUHftH ovarii A f x <b 

^n^C<htci: *). s *»gftfl»lttfeft f x**«*3ii 

f x o^<?)S s«».i«nsuffirs^ f x t £*t* 0 

[0 3 13] a±ORW»ibflf)^J:^:, 

m \z j: n idr, g Vflosunrtt A o ^ftffi-r % g « g# 

[0314] U2 4 i:StS«^f7'J >^ftU»*«W 
«3 7 2 JCi5V^r.(±, llft^^^a f dtB8 
ttH^y -^fttrrd <h^g^^T-T i ; >^M1W* (mr 

[0 3 15] ::c gSHtrft^'J y^fta f dill 
fMt* "i-yyftffrdk «M*4 3t(i«ltoaft^ »; 

[0316] :<Olg^f7 'J > /<NMiitl83 7 2 
tciov^rti, ^oxf 7 'J > /WWci^tSBuM 
^-tibti^3-^->> h^lgs-t-^/ hMd<7) 

d tlSSfi^'J -^yftft r d MAiiT, ^3-U 

- h y r > B«3- U- h y r d t^SCl^^TiSS 

[031 7 ] *X*»ffiKA5t»TI±, §1f BU^^ 'J y 

[0318] fl f d = k f • (yr-yrd) 
/:/:L, r k f J 14jEo^»-C**o 
[0319] ^/:, *JHKBfflH45^r(i, S«%tt^ 
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[ 0 3 2 0] o r d = k r • (yr-yrd) 

[0 3 2 1 ] 124 i:^tll^^>v a >t£iJSPsiK 
»»3 7 4 K;fcv*-Cli, ^rtMtfc^fefciO^ii-MU;: 

ZtJMS^Efi) fc LTil^.^ix^o 
[ 0 3 2 2 ] ^flWOBSUttajeScli, 

[0323] Kf bO + Kf bl - /" (gxd 2 +gy 
d 2 ) -K f b 2 ■ DF 

K f b 0 , K f b K K f b 2 : ^ 

DF: KV7h^7>-^ (*H^3-iMi**IMtT* 

;oK'J7h^f>f fA'7>-^DFI±, Milt ^3 
& o 

[ 0 3 2 4 ] *«Ttt<OB«T^V-^<*SE«»(i, flU 

[0325] K f c 0 + K f c 1 • f (gxd 2 +gy 
d 2 ) -Kf c2 - DF 
tzfzL, 

K.f cO, Kf c K K f c 2 : 
*1Wlk^§«D-iupBttttf r o ) I (*, WiidT, ;fc£ 

[0326] Kf rO + Kf rl • v r (gxd 2 +gy 
d 2 ) -K f r 2 ■ DF 

K f r 0 , K f r 1 , K f r 2 : 
a»S*L^B«D-;upBttHf r o 1 Mi. laiS^-to 

[ 0 3 2 7] «fftl»OStl(fia£ft(i. fliUtf, 

[0328] KrbO + Krbl - v r (gxd 2 +gy 
d 2 ) - K r b 2 - DF 
tztzL, 

KrbO, Krbl, Krb2 : 

[0329] KrcO + Krcl ■ v " (gxd 2 +gy 
d 2 ) - K r c 2 • D F 
tztzL. 

Kr cO, K r c I , Kr c 2 : 
*«tOHD-/mitttr r o ) Hi, £!!;i<*. 
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[0330] KrrO+Krrl • f (gxd 2 +gy 
d 2 )-Krr2-DF 
fztzL. 

K r r- 0 . K r r 1 > Krr2: 5g& 

BLt. Ji^EWS 4 0«oaffi*SiWL3t^ B26C 

<i, HSCfeltSlfi^Eflffl^va-^rtS^D 

[0 3 3 1 ] C<&±ffi»KffijH*vA-;Mi£ir*T(i. 

10 COS 7 Hi, BS^-f ^«Tft^iS»«B3 7 0 

[0 3 3 2 ] S 7 2 K:fcv>-C, taolg^fT 

U >^»J»»d*«££ft&o :</)S7 2(i, Ig^tr 
U >^»J»*«*»3 7 2 ^MlT^^o Sw^T, S 

7 3iz&\,*x, «rifioBai*^^>-> a 

£ft* 0 COS 7 3 (i, B«-9-^^>*> a >»Jf9*«* 
SP3 7 4 ^iftLtv^o 
10 3 3 3]. Bit, CWM&'M^v^-^O- 

20 (2) Tfifl-0 3 4 2 

COT{£#§E§B3 4 2 ti, ±te#Kffi3 4 0 Ki5V>Tfc 

[0 3 3 4 ] C OTS:^Sd§& 3 4 2 ti, 0 2 4 IZtf^ X 

fc, II7U-*h/b^at|:«3 8 2 fc, Rffi//ii3E» 

3 8 4 fc ^riKv^o 

30 [0335] a. §§ h 7 > * ^ y v a >ftt) h )\> 
g^3 8 0 

***»3R^±5v^r«i, £fiHtjft<iefibe, £*&ftii 
T> raartirtfeaj fc^o) f x***wiraa*"C* 

4 >mmU4 0 0 i:ttLT»*t^Si« F7>^;7 

[ 0 3 3 6] L^k SI h 7 >A $ -y > 3 >£b;ft h fl> 
* li, h 7 >7s ;7>3/24 OtiS^) h ^^^f7 t U 
40 >->t^2 8t:i: «3£6ft8i:ftfi:»E$n-5:i: 
fc, h 7 * y > 3 > 2 4 omt) W^* <ri»^ili 
Mi:aW f *&wt fc ^rfgLT^^n^o 

[0337] .**»ici±, sr. h ^ ^ <oiwai "Tft 
y )\-? t tdo^ ^tc«t o«»sn&o 

[0 3 3 8] 

ttd0=max (f x* r L fxrr) • 2 • r / y 
tztzL, 

max ( f x r ) , fxrr) : £»$6tf> B tS tiUfefl f 
50 x r I fcfi&l&«OB«ffira^ f x r r fcO^ 
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r : 1 OOMt^S 

ftKI^±»iLMT u p *jS;i&»**::Ji*<sojLH 
tiL TRfiLMT 1 o *T@&»-fr^ti-e<OTHffl, 

->3>my3b^^ t t dot —si- £ J: n $ n 
[o 3 3 9] fcisttwi-tu*, mti Yfrfomimt&m. 10 

HO±RffiLMT u p£ JUfTRMLLMT 1 o 14, 
^7-fur/KlM4 0 0 (H2 4#bb) 

[ 0 3 4 0] b. li7b-^rhJ^Ig^3 8 2 

i^t:out(i, B»Birg&* fxf I, f x f r tiVm 

[034 1] *flc»KI±, aEffitttfimFtttO-f-n-rtL 20 
Ogfr^^r h^btiU btf rrt*. *:£tl4 

[0 3 4 2] tbf l = fxf I • r 
tbf r=fxf r-r 

r : o<7)Ht*s 

ClftHttU ;£fe1£ttUov*-ci4, ^7>^vr>3> 
2 4 ott5^ h t t rt*#S1- t £#fg 

@I71^-^M^^$Mo 30 
[ 0 3 4 3 ] JWM&Ktt, ttknt*Wfet<r>*ti*fix 
cOSgy^-^r F^btrL b t r r ^ **t:J: 

[ 0 3 4 4 ] 

tbrl=fxf]T+tte/ 7 /2 
t b r r = f x r r * r+t t e///2 
tztzL, r t t e J li, t7>^Sr>3>2'4 <7)&2? 

[0 3 4 5] &i5#«i-*L(f, ^^TEti}* hn<* t t 
e *>> ^*7-hU^f >»J«I«4 0 0 ^^«*&$tLS 0 40 

[ 0 3 4 6 ] c . Kffi/iit^«3 8 4 
C<Z>Rffi/iit5E»3 8 4 ii, TG£5frEffl3 S 2 J: Tfu 
t:fiit^A*7- h U 4 >i«ffl4 0 0 tfi^o^w- 
*«WP«4 0 2 (H2 4#BB) >*t,*»$ft-5i«i: 

[ 0 3 4 7 ] Ctf>Bffi/i«5E«3 8 4 CiJutii, i 
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IdT, 3km/h) *iST*o/-^ ^0<7)^J5E^^ii^ 

[0 3 4 8] »J ? y<OH*«T*& tfljc 

S u 14, S<bK. *y Lrt:fc«5e 3 

[ 0 3 4 9 ] it5E«r»*ti, h W >»JfBS8 4 0 

0*<bTG£#E*B3 4 2llfft*S£*l*, hy>^5 ? v 

a > 2 4 ojt^tts^ h^ttet, r ls-*®mU4 

0 2ri*5>TG:5*E8B3 4 2 (CftttS*L4. £lt<rS&, SHJ 

^bt f I e, btf re, btrle, btrret 

[0 3 5 0] JUfctfUctt, £ff|^ **T«. 2£««*3 J: 
Ztt&*0>*tL*rtl0>m&tt&1] f x f I e, f x f r 
e > f x r I e , fxrrelt *S*Ji^Ta»Sii 

[0 3 5 1 ] fx'f !e = btf le/r. 
fxfre = btfre/r- 

fxr 1 e = bt r 1 e/r+t t e/ 7 /2 

f x r r e = b t rre/r+t t e/ 7 /2 

[0 3 5 2 ] BL±OJ:T>HLT*5eSii.fcBffi^J±aiJK 
^^/:^, :«OTe&l£S3 4 -2 J: 0 Jtfit *c 

fi«1-&3HR, Mxtf, ±tt#E»3 4 OCftg&U * 

[ 0 3 5 3] J^jt, Ttt»E«3 4 2 ©»fe*BW!L/: 
B27Cli, B3 KJ3tt*T«t*E«JB*yA-* 

[ 0 3 5 4 ] Cc3Tffi5frK«ffl ;W::i3v>Tt4, 
41*. S 1 0 1 t:i:fcv>T, BlJ^cog^ h 7 >^ ^ v a 
>th^ K >^**MJt $tL-&o :<^S1 0 1 14, 8ih7 
^^•r> 3 >^F **»#»3 8 0 trUlJBLT^ 

[0 3 5 51 S 3 0 2 K£3V*-C. BU^Ogtf7*U 

h ^^^«*$ii*o wCOS 10 2(4. 
h;v^?I^^3 8 2 SriSltv^o 
[ 0 3 5 6 ] -^O^, S 3 0 3 U45^r. mjizncT) J: -9 

3 i)K Bffi//ffi£8E3 8 4 t»ttLT^& s 
[ 0 3 5 7] U±T% i^)Tfi»E«ffl*yi-J^- 

( 3 ) MIWK3 4 4 
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[0 3 5 8] a. y*7- h >f&IJt£pS6 4 0 0 

h W >»JSPffl4 0 Oli. Tte#E«3 4 2 

[ 0 3 5 9] :0/^7-fU^>i»S4 0 0^)1^ 

[0 3 6 0] ^co/W- Fb^ >WJW-t y i-/M:£>o 
Tl±, 41*. S 1 3 1 IZ&\,*X, Bif^Syyg 

[ 0 3 6 1 ] Bffi^s^ttjgtt (WiLJf, 

0. 6) 2 •jusv^-ft-^ji, Mvirn^Sft^h 

^ < -r> a > 2 4 Cfclt^ llf tS^S^tL^o i 

[0 3 6 2] :oSl 3 lt:J3^Tit $ *>K, ^<0& 
^^n/ji»^SSrHiai-*/c*5)H h 7 7 v a 

> 2 8i:^^Tv7 h ^ >7& f ^S-C**»^UJi, § 

f£IE l 0'<-- fc> HArtofifF) i:<toTf 

[0363] ^ :^7-hU^>iSS4 

OOtcfi, **lJ: 9±fflWTffl^E»3 4 2*fe^«* 
fit £ M=SIEHn T-^iE-e § £ tiffin x. tLT v^ot 

[0 3 6 4] SI 3 2 t:£v>T, |fx>v> h 

;i^^£JS£ti£ 0 AftWtcii, lWJEtf>B8S h 5 
y. *> a > ft*? h ;u * i Y?>A< y v a > 2 8 co^Jt 
Till 0 ft U *-Offl*>*L*:ffi4-, h;i^n> 

^-^2 2 O^t^ h ;v ? JfC#J *3 S1" 4 c t tc «£ »9 «Jt 

[ 0 3 6 5] Ute M^ttli, 220 
r-)^7F->t7F <o@^Sfc£.x > ->* > i 4 o{o]^?i 

[ 0 3.6 6] *-<3&, S l 3 3 KiS^T, iltltSftfcB 
IF7>7v^7V3> ^f*IS <h @ *g > >> h ;u ^ £ £ 

[ 0 3 6 7] £JL±-C, h W >ftlj{»^>i- 
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[0 3 6 8] <ci5#Ml-^if, :^«7-H/>f>19P 
SB 4 0 Oli* W20J:7i:, HI 2 4 JIt^T i: ? Bfll 
h 7 >X 3; y is 3 >£jb^/ Hi^fltJttB3 8 0 (CiiSJJEO 
SOffllBfHgSeHOJiKllLMT u p £ X ITTHHIL MT 1 
o, garu-^r h;v^«»«B3 8 2 l^l±itgffijtjhii/ 
^ t t e, S§ra^Ji5ES&3 8 4 i: t its as 33 t t 
e «r ^ii-Pixflfc«S1- £ J: "9 Cf£It S *1T v>£ 0 

[0 3 6 9] b. 7l/-^aM4 0 2 
^<n?\/-*%\mU4 0 2 (i, 0 3 i^i-^-^susp 
10 *vi-ju«rfl}E3 > kTjL-^ 9 0 CSS^-^S c £ (C 

J: ujEBasru-* hintiL b t f r, b 

t r K b t r r tJEai"* ] 0 

[0370] ri^-^5 6 0®S^ 0 

@(El-4IIHE#(^*ai*t<:ff»tcj: f) ffJE1-*3BSCT* 
. Zm^^l*. &m-%* I OOg^ru-^rJEb pf J, b 

pfr,'bpr I, b p r r li, fflxtf, *SCtcj: il 

»1-4-t3&*nTSB-C*-* 0 
20 [0 3 7 1 ] bpf l=b t f I • kb f 

bpfr = btf r - kbf 
. bprl=btr)-kbf 

bprr=btrr-kbf 

/:/:L, 

kbf: StMfflW^l^-* 5 6 cs^^ti^ru- 

(Bta) 

k b r : t^«ffl^7U-^r 5 6 HE^tL^rU- 

c. ^f7'J >^*^Jffl)^4 0 4 
30 I<^)Xf T'J >^»J»SS4 0 4 (i, ±fi[*ES3 4 0 ^ 

*b§t*&?tL^^xT'j >^r*Ba»E»u*^§, awes 

> ^^©^ T ^ f" a. JL - ^ 7 6 t , n^f7'J>^ 

Mfflr ^^^^-^ 7 8 t «T-5-n-rtLiWjfflii-^ffl»-e* 

[0 3 7 2 ] :(7)7,f7'J>niW4 0 4 «ffl 
3 0 lz>\-rT l ) > ^^Jffll^v (B3#ffi) tit 

7D-ft-^ t$$nTi»4o 

[0 3 7 3 ] ico^f 7'J > ^W8P^->* i-;l/ili5V^T 
40 (i, S I 5 1 C^v^T. ±ffi»E«3 4 0*<b« 

'^ft a r d CSo'l, B*«ttfe«EA^ f d&XVEm 

[ 0 3 7 4 ] *JCJfcJB«i:i3i»T«i. n^B«ffift&te 
fto f d^i: C/BtRttttAEA o r d * c *<i-r*i**HJ: 

[ 0 3 7 5 ] o f d = /? + L f • y r / V - „ f d 
d r d = /? — L r • y r/V - ft r d 

SI 52i:iJPT, Bffi/i* f a5»K'C«3g$*i 
50 h, •*«St^S(ii3i»-ca,.mifca)»fl9«»«:EaLf» 
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Z>mm-&&t&*7)\<(Di>tiz, &SI&1 oo-b;W7T MUSS, m&mMm. *-K9 4 5 > *\ » 

10 3 7 6] A#»i:tt, #ga¥6 - 2 2 1 9 6 8*2: [0 3 8 7] -?-OfHJ8PgBt::i3i,»TI±, S <bi;, -?-<7>J: -j 

-^n^a-T-'J >* , 7*-*33.fca f -t;l'7T7l'- [0 3 8 8] >J«?»J-i>l7^fax-»72 

>^hA-^ffiSOH«t-*-^#, Bffi Sit*. MOS&eUffi (Wilf, vuy-f K) t£*LT 
[o 3 7 7] =>--?-'j >^7*-.*ii, 09*. 10 v><&„ 

.If, fltrie^ffiClE©?itTv^«t -9 «aOjHKgyfc [0 3 8 9] -5"«0©JffllSCIciJi>-rt±, /<-7-hV-f>i| 

y r tl-So-v^Tffi^i-*c:t75^Dj|gT ®gB4 0 0 ft Jtlg Sr§g^-r &/zif><7> 

*>Zo itz, ±*7T1<t=.>y l»**l±, Wili, ft) S^ieEffiHiffiuaiijSit, t/dlHBitt 

K>5 0Ci3v>-c£«tt«lll|i^Ai-&ttA<rttiB-r« [0 3 9 0] ri/-*ffl7?f ax-> 8 Ot, MM 

CfclCtO, fcOTft-Cfeft. fcffit&SE v W -f" K, ifc-firLTn 

[0378] 1" ;0Sl 5 2 l±, 124 ICTFf . J, 

S&ffi,^flt5&»4 2 0 t-fll.«LTU»*«)T** e [0 3 9 1 ] -S-WftWSBUiJ^Tti, 7* U - *SlJ8q8B 4 

[0 3 7 9] Sv>t, S 1 5 3 CJ3V»T, StES*## 0 2 ^Cj^S&^ii/iBISr U-^EtrH^-f &tz*>o>9 
8tzXvXA7-T>)>y*y(-)V4 4 20 H|T»»JtiaWtt»l=lh»S*i; -^OA^i-IdI; 

?i±, tfiJxJf, '0, mj$&tE£i<y f , ^-itOfHbiS [ 0 3 9 2 ] &&ttW-t*Ui\ ^ffl^BUiJv^Tli, 

*, M A f<0$MSMi:S^|, ^*3efte.itJta ±tt»fr»2 l 0*ibTteJ]MrtB2 1 2 Cflt»Sft.4B 

1UicS£oT^$*i4o ilftirmsniia g x 6tK ♦stWL&^Mtfc 2tix\,>z 

[0 3 8 0]f«>a, S154KUK-C, *!g?ftftl 4 i fc tfTTffiT* 4 0 

«tttieA«f d, E*fM»ffiA« r diSltFiWUe [0 3 9 3] Ttt!i*«2 1 2 Ji, 

O'lMeRSjft^lB 4 8U-€-it-PiiaAS<iao ^Wztt^X&&&3%Bmito'&lja&8tg x d *«*U 
[0 3 8 1] JJiT, :o^f7'J>/Mi-/i-^ 30 •eoi9i:Lr(SSSft^^imol^fi^SD3lSgx d 

[0 3 8 2] d. 7. 3 >©Jffllffl4 0 6 [0 3 9 4 ] *<DMfc<n£ift fc LT(±, 09 At*, -f-ftt, 

t^>->3>l»»4 0 6ii, B3i:stt^>'/ «»«§««r«lniajSgx d«>5*), t toi«i»ajn 

3 >$9i9*v*i-;P4-^fSri > tf 3.-^9 0 UHfrS-tf &j£ g x 6 w4@tf>&Bl*llc£>a fcv»-7*#*t45eL/.: 

*£i:K.t9, ±ffi#EB3 4 0 3^<b««&&#i/^45-««J •) . T * fax- * (c J: *i*^^-»f«*3»*«^r* 

*7t>-> s ^«7?fax-n 2Ktt;&+*. [0 3 9 5] $ «b K» ^ <7> i n \z SSfffe&iaft g x 6 

[0 3 8 3] :^^>va >MB8B4 0 6l±« ±ft ■HJSfcftfcHi-.&fc-g-. -5-<7)i|iSSra«E#<Dftf A^KIfcUT 

#K§B3 4 0*»<bW^A*^^«t^lciJv>T(±, i*fi*i mt2-£Z i fc 75 r "5JggT-^ £ c 

U-9-^.^>->3 > 6 2 «-Mi»-t*^«!)Wj&^-1t=Sr-9-^^ 40 [ 0 3 9 6] ?t.i:i/;, C (7) J: t i; § tSft&^SDiSK g 

>-> 3 >JBT**-a.x—*8 2Kflj;&i-* 0 x 6 K««r#/:-£<&i»6\ -f-<0 EtttiT&fiOiSS g x 6 
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PROBLEM TO BE SOLVED: To properly hierarchize software 
constitution of a device which controls a plurality of actuators 
integrally in order to execute a plurality of kinds of motion 
control in a vehicle and to optimize the hierarchical structure in 
terms of practicality thereof. 

SOLUTION: The software constitution is hierarchized so as to 
contain (a) command units 210, 212 which decides a target 
vehicle state quantity based on drive related information, and 
(b) an execution unit 214 which receives the decided target 
vehicle state quantity as an command from the command units 
and executes the received command via at least one of the 
plurality of actuators 70-82. The command units contain a top 
command unit 210 which decides a first target vehicle state 
quantity based on the drive related information without 
considering the dynamic behavior of a vehicle, and a lower 
command unit 212 which considers the dynamic behavior of the 
vehicle based on the first target vehicle state quantity received 
from the top command unit, and decides a second target 
vehicle state quantity. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By controlling two or more actuators by the computer integrative based on the operation related 
information relevant to operation of the car by the operator It is the integrated mold car movement control 
unit which performs two or more kinds of car kinematic control in said car. Of the hardware configuration 
of that, and the software configurations, at least a software configuration Two or more parts hierarchized by 
the sense which faces to said two or more actuators from said operator are included, and the part of these 
plurality (a) In the command section which determines a target car quantity of state in a high order based on 
said operation related information, and (b) low order As a command said determined target car quantity of 
state from said command section Reception, The activation section which performs the received command 
through at least one of said two or more actuators is included. And said command section The high order 
command section and the low order command section which emit a command for each to control said two or 
more actuators integrative are included. And the high order command section Based on said operation 
related information, the 1st target car quantity of state is determined without taking the dynamic behavior of 
said car into consideration. The 1 st determined target car quantity of state is supplied to said low order 
command section. On the other hand, the low order command section It is based on said 1 st target car 
quantity of state received from said high order command section. In consideration of the dynamic behavior 
of said car, the 2nd target car quantity of state is determined, and the 2nd determined target car quantity of 
state is supplied to said activation section. And said high order command section, the low order command 
section, and the activation section The integrated mold car movement control unit which realizes the 
function of the proper given to each by making said computer perform bottom two or more mutually- 
independent modules on a software configuration, respectively. 

[Claim 2] said operation related information - (a) - the operation information about the operation by said 
operator, and (b) - the integrated mold car movement control unit containing at least one of the car 
information about the quantity of state of said car, and the environmental information about what is the 
surrounding environment of said car and affects movement of the car according to claim 1 . 
[Claim 3] The operation information acquisition equipment with which said car acquires the operation 
information about the operation by the (a) aforementioned operator, (b) Car information acquisition 
equipment which acquires the car information about the quantity of state of said car, The operation 
information by which the (c) aforementioned acquisition of said high order command section was carried 
out at least including one side of the environmental-information acquisition equipment which acquires the 
environmental information about what is the surrounding environment of said car and affects movement of 
the car, (d) Integrated mold car movement control unit according to claim 1 or 2 which determines said 1st 
target car quantity of state at least based on one of said acquired car information and said acquired 
environmental information. 

[Claim 4] The car information by which the (a) (b) aforementioned acquisition of said high order command 
section was carried out with said acquired operation information, At least based on one side of said acquired 
environmental information, two or more candidate values related with said 1st target car quantity of state 
which should be determined soon are determined. The integrated mold car movement control unit according 
to claim 3 which determines said 1st target car quantity of state according to the regulation defined 
beforehand based on two or more of the determined candidate values. 

[Claim 5] The integrated mold car movement control unit according to claim 4 with which said 1st target car 
quantity of state is a target car quantity of state about said car order acceleration, and two or more of said 
candidate values contain the target order acceleration at least corresponding to one side of the car 
information by which the (a) (b) aforementioned acquisition was carried out with the target order 
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acceleration corresponding to said acquired operation information, and said acquired environmental 
information. 

[Claim 6] The integrated mold car movement control unit according to claim 4 with which said 1st target car 
quantity of state is a target car quantity of state about the rudder angle of said car, and said two or more 
candidate values contain the target rudder angle at least corresponding to one of the car information by 
which the (a) (b) aforementioned acquisition was carried out with the target rudder angle corresponding to 
said acquired operation information, and said acquired environmental information. 
[Claim 7] The integrated mold car movement control unit according to claim 1 to 6 with which said 1st 
target car quantity of state contains the target car quantity of state about said car order acceleration, and the 
target car quantity of state about the rudder angle of said car. 

[Claim 8] The target car quantity of state which said high order command section made give priority over 
stabilization of the behavior of said car to car location [ which is the relation between the location of the car 
on the transit locus the car runs, and a rate ]-rate-related rationalization is determined as said 1st target car 
quantity of state. Said low order command section is based on the 1st determined target car quantity of state. 
The integrated mold car movement control unit according to claim 1 to 7 which determines the target car 
quantity of state which gave priority to stabilization of the behavior of said car over rationalization car 
location-rate-related [ said ] as said 2nd target car quantity of state. 

[Claim 9] The integrated mold car movement control unit according to claim 1 to 8 with which said high 
order command section determines said 1st target car quantity of state as a target car quantity of state which 
is in tolerance and may change, and said low order command section determines said 2nd target car quantity 
of state as a target car quantity of state of the arbitration in said tolerance. 

[Claim 10] The target car quantity of state concerning [ said 1st target car quantity of state ] said car order 
acceleration, Although determined as a target car quantity of state from which the target car quantity of state 
about said car order acceleration is in tolerance, and said high order command section may change, 
including the target car quantity of state about the rudder angle of said car The target car quantity of state 
about the rudder angle of said car is an integrated mold car movement control unit according to claim 9 
determined as a target car quantity of state which does not have tolerance. 

[Claim 11] The integrated mold car movement control unit according to claim 9 or 10 to which said high 
order command section changes the width of face of said tolerance at least based on one side of said 
operator's intention, and the thing which is the surrounding environment of said car and affects movement of 
the car. 

[Claim 12] Said high order command section follows the simple car model which describes movement of 
the car in simple regardless of the dynamic behavior of said car based on the information inputted into it. 
Determine said 1st target car quantity of state, and said low order command section is based on the 
information inputted into it. And the integrated mold car movement control unit according to claim 1 to 1 1 
which determines said 2nd target car quantity of state according to the precision car model which describes 
movement of the car that the dynamic behavior of said car is reflected from said simple car model to 
accuracy. 

[Claim 13] The integrated mold car movement control unit according to claim 12 which determine the 
controlled variable which should control said two or more actuators according to the wheel model of the 
force before and after said activation section act movement of the wheel of said car on the wheel based on 
the information inputted into it , lateral force , and the vertical force describe about the order force and 
lateral force at least in order to realize said 2nd target car quantity of state . 

[Claim 14] At least one each in said high order command section, the low order command section, and the 
activation section While determining the information which should be outputted to a low-ranking part from 
it according to the model which describes at least one of movement of said car, and the movements of the 
wheel of the car based on the information inputted from the part of a high order from it The integrated mold 
car movement control unit according to claim 1 to 13 which corrects the model based on the error of the 
information outputted to the low-ranking part. 

[Claim 15] Said activation section contains two or more parts hierarchized by the sense which faces to said 
two or more actuators from said low order command section, and the part of these plurality sets on a high 
order. In the distribution section which distributes the controlled variable which should control said two or 
more actuators about the actuator of these plurality in order to realize the 2nd target car quantity of state 
supplied from said low order command section, and low order The control section which controls said two 
or more actuators so that the controlled variable supplied from the distribution section is realized is 
included. And said distribution section (a) In a high order, it is prepared about said two or more whole 
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actuators, the high order distribution section which distributes the controlled variable which should control 
the actuator of these plurality in order to realize the 2nd target car quantity of state supplied from said low 
order command section integrative about the whole actuator of these plurality, and (b) — low order — setting 
— It is prepared about the part of said two or more actuators, and the low order distribution section which 
distributes the controlled variable supplied from said high order distribution section to said some of 
actuators is included. And although said control section is prepared for every actuator in low order about 
said some of actuators from said low order distribution section About the remaining actuators, it sets in low 
order from said high order distribution section. Two or more individial control sections prepared for every 
actuator are included. And said high order distribution section, the low order distribution section, and a 
control section The integrated mold car movement control unit according to claim 1 to 14 which realizes the 
function of the proper given to each by making said computer perform bottom two or more mutually- 
independent modules on a software configuration, respectively. 

[Claim 16] The integrated mold car movement control unit according to claim 15 with which the number of 
the actuators with which said two or more actuators are classified into two or more groups according to the 
class of physical quantity made to act with each actuator by each component of said car, and said low order 
distribution section belongs to it among the groups of these plurality is formed about the group who is 
plurality. 

[Claim 17] Said two or more actuators contain two or more wheel related actuators which control the order 
force and lateral force at least among the wheel order force of said car, lateral force, and the vertical force. A 
force component before and after relating said high order distribution section with said two or more wheel 
related actuators in said controlled variable at said order force, The integrated mold car movement control 
unit according to claim 15 or 16 of the lateral-force component about said lateral force, and the vertical 
force components about said vertical force distributed so that an order force component and a lateral-force 
component may be included at least. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which controls two or more actuators 

integrative, in order to perform two or more kinds of car kinematic control in a car. 

[0002] 

[Description of the Prior Art] Recently, the inclination which carries out variety loading is increasing the 
movement control unit which controls movement of a car to the same car. However, the effectiveness 
realized as be alike, respectively may carry out mutually-independent, and may not restrict appearing in a 
car, but may interfere in the movement control unit with which classes differ mutually. Therefore, when 
developing a car so that two or more kinds of movement control units may be carried, it is important to fully 
aim at cooperation and coordination between these movements control units. 

[0003] For example, in the development process of a certain car, when it is required to carry two or more 
kinds of movement control units in the same car, after carrying out mutually-independent [ of these 
movements control unit ] and developing it, it is possible to realize in supplement or additionally 
cooperation and coordination between these movements control units. 

[0004] However, to develop two or more kinds of movement control units in such a form, in order to aim at 
cooperation and emphasis between these movements control units, much time and effort and a long period 
are required. 

[0005] The format of sharing the actuator with these movements control device same as a format ot carrying 
two or more kinds of movement control devices is in a car. In this format, when necessary [ to operate the 
actuator as a coincidence term with these same movements control device ], the problem how to solve such 
contention is faced. 

[0006] And when it is going to realize in supplement or additionally cooperation and coordination between 
these movements control units as mentioned above after carrying out mutually-independent [ of these 
movements control unit ] and developing it, it is difficult to solve an above-mentioned problem ideally. 
Actually, it chooses in order to give priority to either of these movements control units over others, and it 
solves by making only the selected movement control unit occupy the actuator. 

[0007] On the other hand, it is the 1 conventional example of the technique which controls movement of a 
car integrative, and the technique made for the purpose of improvement in compaction of the development 
cycle of the whole car and the dependability of a car, user-friendliness, and the ease of fixing is indicated by 
JP,5-85228,A. 

[0008] While the whole system which consists of an operator and a car is constituted by two or more 
elements each other hierarchized between the operator and the actuator according to this conventional 
example, in case an operator's intention is changed into the operational characteristics of a car, the property 
which the element of a high order requires from a low-ranking element is transmitted to a low-ranking 
element from the element of a high order. 
[0009] 

[Problem(s) to be Solved by the Invention] However, according to this conventional example, although the 
above-mentioned system classifies and is hierarchized according to the imputed relation on the hardware 
configuration of that, the software configuration which performs two or more kinds of kinematic control is 
not necessarily hierarchized proper. Hereafter, it explains concretely. 

[0010] A control function, especially the control function of the adjustment elements 12, 18, and 24 are 
realized by interpreting from the publication of said JP,5-85228,A as a program structure of a master 
controller 100. The adjustment element 12 is an element which changes an operator's intention into desired 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/9/2006 



JP,2003-191774,A [DETAILED DESCRIPTION] 



Page 2 of 33 



value, and the adjustment element 1 8 is an element which changes into wheel torque the desired value 
inputted from the adjustment element 12. Therefore, these adjustment elements 12 and 18 have constituted 
the layered structure. 

[001 1] On the other hand, the adjustment element 24 is outputted to the actuator element 28 which controls 
an engine inhalation air content for the signal for realizing the engine torque inputted from the element 22, 
the actuator element 30 which controls engine fuel oil consumption, and the actuator element 32 which 
controls engine ignition timing. Thus, since the adjustment element 24 is not the adjustment element 12 with 
the immediately above-mentioned element 22 of a high order or 1 8 of that, either, it has not necessarily 
constituted the layered structure with these adjustment elements 12 and 18. 

[0012] Moreover, in order to be able to say that the software configuration has constituted the layered 
structure in true semantics, it is required for two or more batches under software configuration to carry out 
mutually-independent. It means that it can perform by computer here, without the program of that being 
dependent on the program of other batches in each batch with "it has been independent." That is, the 
program executed by computer in each batch needs to be the program completed by itself, i.e., a module. 
[0013] On the other hand, said official report is not indicating the layered structure of such a software 
configuration, independent-izing, and any modularization. 

[0014] Although the technique which classifies only according to the imputed relation between these 
elements, and hierarchizes whether this official report is a hardware element about two or more elements 
which constitute said system, or it is a software element, without distinguishing will be indicated if the 
interpretation explained above is combined with Fig.l of said official report and is considered, it can be said 
that the technique which hierarchizes the software configuration of said system proper is not indicated. 
[001 5] Moreover, in order to hierarchize a software configuration proper, it is also required to subdivide 
about the required contents of processing and to raise the performance of the whole software configuration 
by that cause. 

[0016] That is, in this conventional example, room to improve the software configuration which performs 
two or more kinds of kinematic control integrative in the same car is left behind, and the technique which 
controls two or more actuators which control movement of a car integrative for the first time will be 
practically established by making such an improvement. 

[0017] Such a situation is made into a background, this invention hierarchizes the software configuration of 
the equipment which controls two or more actuators for performing two or more kinds of kinematic control 
in a car integrative proper, and, thereby, it makes optimizing the layered structure from a viewpoint of 
practicality as a technical problem. 
[0018] 

[The means for solving a technical problem and an effect of the invention] The technical problem is solved 
by this invention. According to this invention, each following mode is obtained. 

[0019] Each mode is classified into a term, gives a number to each item, and indicates it in the format of 
quoting the number of other terms if needed. This is for the technical feature of a publication attaining to 
this specification partly, and making some understanding of those combination easy, and technical features 
or those combination given in this specification should not be interpreted as being limited at the following 
modes. 

(1) By controlling two or more actuators by the computer integrative based on the operation related 
information relevant to operation of the car by the operator It is the integrated mold car movement control 
unit which performs two or more kinds of car kinematic control in said car. Of the hardware configuration 
of that, and the software configurations, at least a software configuration Two or more parts hierarchized by 
the sense which faces to said two or more actuators from said operator are included, and the part of these 
plurality (a) In the command section which determines a target car quantity of state in a high order based on 
said operation related information, and (b) low order As a command said determined target car quantity of 
state from said command section Reception, The activation section which performs the received command 
through at least one of said two or more actuators is included. And said command section The high order 
command section and the low order command section which emit a command for each to control said two or 
more actuators integrative are included. And the high order command section Based on said operation 
related information, the 1st target car quantity of state is determined without taking the dynamic behavior of 
said car into consideration. The 1st determined target car quantity of state is supplied to said low order 
command section. On the other hand, the low order command section It is based on said 1 st target car 
quantity of state received from said high order command section. In consideration of the dynamic behavior 
of said car, the 2nd target car quantity of state is determined, and the 2nd determined target car quantity of 
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state is supplied to said activation section. And said high order command section, the low order command 
section, and the activation section The integrated mold car movement control unit which realizes the 
function of the proper given to each by making said computer perform bottom two or more mutually- 
independent modules on a software configuration, respectively. 

[0020] In the high order of the sense with which a software configuration faces to two or more actuators of 
the hardware configuration of that, and the software configurations from the (a) operator at least according 
to this equipment In the command section which determines a target car quantity of state based on operation 
related information, and (b) low order It hierarchies so that the activation section which minds reception for 
the determined target car quantity of state, minds at least one of two or more actuators for the received 
command as a command from the command section, and is performed may be included. 
[0021] That is, according to this equipment, even if there is little it, a software configuration is hierarchized 
so that the command section and the activation section may be separated mutually. 

[0022] Like the after-mentioned, since software configuration top mutually-independent [ of these command 
section and the activation section ] is carried out, without affecting another side about each, they become 
possible [ working development, a design, a design change, debugging, etc. ], and become possible [ also 
doing the activity about both in parallel mutually ]. 

[0023] Therefore, according to the equipment concerning this paragraph, compaction of carrying out to the 
software configuration of whole that is easily attained in the period of a required activity. 
[0024] Furthermore, according to this equipment, the command section has the high order command section 
and the low order command section which emit a command for each to control two or more actuators 
integrative contained. 

[0025] Based on operation related information moreover, the command section shall determine the 1st target 
car quantity of state without taking the dynamic behavior of a car into consideration, and the 1st determined 
target car quantity of state shall be supplied to it by the low order command section. 
[0026] On the other hand, based on the 1st target car quantity of state received from the high order 
command section, the low order command section shall determine the 2nd target car quantity of state in 
consideration of the dynamic behavior of a car, and the 2nd determined target car quantity of state shall be 
supplied to it by the activation section. 

[0027] That is, according to the equipment concerning this paragraph, the command section is subdivided so 
that the high order command section which determines a target car quantity of state simply without taking 
the dynamic behavior of a car into consideration, and the low order command section which determines a 
target car quantity of state correctly in consideration of the dynamic behavior of a car may be mutually 
located in a line with a serial at those order. 

[0028] Like the after-mentioned, since software configuration top mutually-independent [ of these high 
order command section and the low order command section ] is carried out, without affecting another side 
about each, they become possible [ working development, a design, a design change, debugging, etc. ], and 
become possible [ also doing the activity about both in parallel mutually ]. 

[0029] Therefore, according to the equipment concerning this paragraph, compaction of carrying out to the 
software configuration of the command section of that is easily attained in the period of a required activity. 
[0030] After the 2nd target car quantity of state is based on the 1st determined target car quantity of state to 
being what is determined as mentioned above without the 1st target car quantity of state's taking the 
dynamic behavior of a car into consideration if the relation between "the 1st target car quantity of state" and 
"the 2nd target car quantity of state" is explained, it is determined here in consideration of the dynamic 
behavior of a car. 

[0031] It is the concept which needs an operation comparatively complicated in order for "dynamic behavior 
of a car" to mean transitional or nonlinear car behavior, for example and to acquire it here, and in order to 
mean steady or linearity car behavior and to acquire it, they are the concept for which a comparatively easy 
operation is sufficient, and an opposing concept. 

[0032] Therefore, in having controlled two or more actuators so that the 1st target car quantity of state was 
realized as it is, in the case which is not suitable, the 1st target car quantity of state will be corrected as a 
result from a viewpoint of the dynamic behavior of a car, and the 2nd target car quantity of state will be 
determined. 

[0033] If the above-mentioned high order command section and the relation between the low order 
command sections are judged from them 1st and the 2nd relation between target car quantity of states, the 
high order command section and the low order command section It can be said that it is said that the 
authority to correct the command which the high order command section emitted if needed is granted to the 
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low order command section, and that it has an independence-relation although it is imperfect rather than it 
has a subordinate relation that the low order command section is completely subordinate to the high order 
command section. 

[0034] here -- "subordinate relation" - for example, a perfect master-slave relation or dense relation - it 
can say - on the other hand ~ "-- although it is imperfect - related independence" « for example, it can be 
called partial equal relation or **** relation. 

[0035] Furthermore, according to the equipment concerning this paragraph, a target car quantity of state is 
determined through two or more phases. In the first phase, it is specifically determined without being 
dependent on the dynamic behavior of a car, and in the next phase, it is determined depending on the 
dynamic behavior of a car. That is, the decision in the phase of these plurality has a serial relation mutually 
rather than has the relation of juxtaposition mutually to the activation section to which a final target car 
quantity of state is supplied. 

[0036] Therefore, according to this equipment, it does not need to be necessary like [ in case the decision in 
the phase of these plurality has the relation of juxtaposition mutually to the activation section ] to choose 
one of target car quantity of states. 

[0037] Furthermore, the 1st target car quantity of state which is determined by the high order command 
section according to this equipment becomes possible [ carrying in the car of another class with which the 
dynamic exercise properties of a car differ the high order command section developed for a certain car, 
without adding a big design change ], in order not to be dependent on the dynamic behavior of a car. 
[0038] Therefore, according to this equipment, the versatility of the high order command section improves 
and it becomes easy to develop widely on the car with which classes differ. 

[0039] Furthermore, according to this equipment, the high order command section, the low order command 
section, and the activation section have the function of the proper given to each realized by making at least 
one computer perform bottom two or more mutually-independent modules on a software configuration, 
respectively. 

[0040] That is, according to this equipment, the high order command section, the low order command 
section, and the activation section are in the condition which became independent of other modules, and 
make a computer each module performed. 

[0041] In addition, if it adds, it not only carries out mutually-independent [ of each part ], but it hierarchies 
a software configuration and a hardware configuration is hierarchized, mutually-independent [ of each part ] 
is carried out, and the equipment concerning this paragraph can make and carry it out. 
[0042] In this case, the equipment concerning this paragraph will set like 1 operative condition, the 
processing unit (for example, constituted so that it may have at least one CPU) of dedication will be earned 
for every part, and each module will be performed by each processing unit. In this embodiment, smce the 
number of the parts in which counting the number of computers with the number of processing units, then 
the processing unit of dedication are carried, for example is plurality, as the whole equipment concerned, the 
number of the computers carried in it will also be plurality. 

[0043] In addition, it is the expression of the meaning for which it is sufficient if not the expression of the 
meaning which makes indispensable what each part is doing for exterior mutually-independent [ of the 
expression / here / of "hierarchizing a hardware configuration and carrying out mutually-independent / of 
each part /" if it adds ] (that is, it has dissociated) but the processing unit which bears the processing in each 
part has been independent of the processing unit of other parts. 

[0044] The "operation related information" in this paragraph can be defined as including at least one of the 
operation information about the operation by the (a) operator, the car information about the quantity of state 
of the (b) car, and the environmental information about what is the surrounding environment of the (c) car 
and affects movement of the car. 

[0045] "Operation information" can be defined as including at least one of the information about steering for 
making it circle in the brakes operation for braking the drive actuation (acceleration actuation and 
moderation actuation being included) for driving a car, and a car, and a car, the switching equipment of 
various electric equipment articles, etc. here. 

[0046] Moreover, "car information" can be defined as including at least one of the information about the 
quantity of state at the time of the drive of the motor in the engine quantity of state containing the vehicle 
speed, a rudder angle, a car-body yaw rate, car order acceleration, lateral acceleration, vertical acceleration, 
the tire quantity of state containing a tire pressure, a suspension quantity of state, an engine speed, and an 
engine load, the change gear quantity of state containing a change gear ratio, and the electric vehicle 
containing a hybrid car, and regeneration the quantity of state of the vehicular power supply containing a dc- 
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battery, 

[0047] Moreover, "environmental information" can be defined as including at least one, such as information 
about movement of a car received by the electric wave, from the information about the quantity of states (for 
example, a front face the description, geometric description, and geographical feature-description etc.) of the 
road the car is running, the information about the navigation of a car, the information about the obstruction 
which exists ahead [ car ], and the exterior. 

[0048] When an actuator is operated in a car, it does not ask whether the purpose is car kinematic control or 
they are an operator's amenity control (for example, the air-conditioning control in a crew cabin, lighting 
control, sound control, etc.), but power is consumed. In a car, since power is not infinite, it is desirable to 
hold down useless consumption as much as possible, and to manage the energy demand and supply balance 
of the whole car integrative. 

[0049] Based on such knowledge, the "high order command section" in this paragraph can be carried out in 
the mode which determines said 1st target car quantity of state that consumption of the energy resource 
(power or a fuel is included) consumed by the whole car is reduced as much as possible. 
[0050] As mentioned above, in the equipment concerning this paragraph, the high order command section 
and low order command section also determines a target car quantity of state. And since it is carrying out 
mutually-independent [ of these high order command section and the low order command section ] in each 
module, even if the fail on a module takes place to either these high order command section or the low order 
command section, the fail on a module is not induced by another side only owing to that. 
[0051] When the high order command section fails, the "low order command section" which starts this 
paragraph based on such knowledge can bypass the high order command section, and can carry it out in the 
mode which determines said 2nd target car quantity of state based on said operation related information. 
[0052] In addition, if it adds, the "high order command section" in this paragraph, the "low order command 
section", and the "activation section" can constitute only two or more modules [ **** / constituting only one 
module from a mode performed by computer, respectively ] from a mode performed by computer. 

(2) An integrated mold car movement control unit the operation information about the operation according 
[ said operation related information ] to the (a) aforementioned operator, and given in (b)(1) containing at 
least one of car information [ about the quantity of state of said car ], and environmental information about 
what is surrounding environment of said car and affects movement of the car term. 

[0053] In this equipment, operation related information will include not only operation information but the 
other information. 

[0054] Therefore, according to this equipment, it becomes possible to perform so that car movement may 
suit change of the car condition in which it could not perform, an operator has not recognized it as 
compensating kinematic control with lack of an operator's operation workmanship with the equipment 
concerned easily for example, or the operator neglected recognition, or the environment of the car 
circumference. Therefore, according to this equipment, it becomes easy to raise the safety of a car. 

(3) The operation information acquisition equipment with which said car acquires the operation information 
about the operation by the (a) aforementioned operator, (b) Car information acquisition equipment which 
acquires the car information about the quantity of state of said car, The operation information by which the 
(c) aforementioned acquisition of said high order command section was carried out at least including one 
side of the environmental-information acquisition equipment which acquires the environmental information 
about what is the surrounding environment of said car and affects movement of the car, (d)(1) which 
determines said 1st target car quantity of state at least based on one of said acquired car information and said 
acquired environmental information, or integrated mold car movement control unit given in (2) terms. 
[0055] In this equipment, the 1st target car quantity of state is determined by the high order command 
section not only in consideration of operation information but in consideration of the other information. 
[0056] Therefore, according to this equipment, it becomes easy to raise the safety of a car also in the 
equipment concerning the aforementioned (2) term, for example, since it is the same. 

(4) The car information by which the (a) (b) aforementioned acquisition of said high order command section 
was carried out with said acquired operation information, At least based on one side of said acquired 
environmental information, two or more candidate values related with said 1st target car quantity of state 
which should be determined soon are determined. An integrated mold car movement control unit given in 
(3) terms which determine said 1st target car quantity of state according to the regulation defined beforehand 
based on two or more of the determined candidate values. 

[0057] In this equipment, the 1 st target car quantity of state is determined according to the regulation 
defined beforehand based on what is two or more candidate values related with the 1st target car quantity of 
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state which should be determined soon, and was determined in consideration of operation information and 
the other information. 

[0058] Therefore, according to this equipment, since the correspondence relation between operation 
information and the other information, and the 1st target car quantity of state that will be determined based 
on them is uniquely decided by the above-mentioned regulation, brief nature and transparency improve 
about the contents correspondence-related [ that ]. 

[0059] Therefore, according to this equipment, the design of the software configuration of the high order 
command section becomes easy, and compaction of it is easily attained in a period required for it. 
[0060] Furthermore, while according to this equipment tuning of the software configuration of the high 
order command section will become easy since the above-mentioned correspondence relation is changed if 
even the above-mentioned regulation is changed, it becomes easy to mitigate a design change required since 
the high order command section developed for a certain car is carried in the car of another class. 
[0061] If this equipment is caused like 1 operative condition, when the high order command section chooses 
one according to the selection rule which were able to be defined beforehand from said two or more 
determined candidate values, said 1st target car quantity of state shall be determined. 

(5) the target car quantity of state concerning [ said 1st target car quantity of state ] said car order 
acceleration - it is — two or more of said candidate values — (a) — an integrated mold car movement control 
unit the target order acceleration corresponding to said acquired operation information, and given in (b)(4) 
containing target order acceleration at least corresponding to one side of said car information [ which was 
acquired ] and said acquired environmental information term. 

[0062] Generally, it is said that fundamental motions of a car are running, stopping, and bending. Therefore, 
also when an operator operates a car, operation will be performed in order to make a car realize those 
fundamental motions. 

[0063] And motion of stopping with motion that a car runs can be described with physical quantity called 
car order acceleration. 

[0064] Two or more candidate values which the 1 st target car quantity of state is made into the target car 
quantity of state about car order acceleration, and are further related with it are having the target order 
acceleration corresponding to (a) operation information, and the target order acceleration at least 
corresponding to one side of (b) car information and environmental information contained in the equipment 
concerning this paragraph based on such knowledge. 

[0065] Therefore, according to this equipment, it becomes easy to control a drive and braking of a car 
proper, without giving an operator sense of incongruity. 

[0066] In addition, if it adds, unless especially "acceleration" has a notice in this paragraph and each 
following term, the both sides of forward acceleration (acceleration in a narrow sense) and deceleration 
(deceleration in a narrow sense) are included. 

(6) the target car quantity of state concerning [ said 1st target car quantity of state ] the rudder angle of said 
car — it is — said two or more candidate values — (a) — an integrated mold car movement control unit the 
target rudder angle corresponding to said acquired operation information, and given in (b)(4) containing 
target rudder angle at least corresponding to one of said car information [ which was acquired ] and said 
acquired environmental information term. 

[0067] As mentioned above, bending besides running and stopping also exists in a fundamental motion of a 
car. And motion that a car bends can be described with physical quantity called the rudder angle of a car. 
[0068] Two or more candidate values which the 1st target car quantity of state is made into the target car 
quantity of state about the rudder angle of a car, and are further related with it are having the target order 
acceleration corresponding to (a) operation information, and the target order acceleration at least 
corresponding to one side of (b) car information and environmental information contained in the equipment 
concerning this paragraph based on such knowledge. 

[0069] Therefore, according to this equipment, it becomes easy to control revolution of a car proper, without 
giving an operator sense of incongruity. 

[0070] In addition, since it will be the physical quantity corresponding to the angle of rotation (henceforth a 
"steering angle") of the steering wheel in which rotation actuation is done by the operator although a "rudder 
angle" is generally expressed as sense (front-wheel rudder angle) of a front wheel in this paragraph and each 
following item if it adds, expressing using the steering angle is possible. 

(7) An integrated mold car movement control unit given in either (1) in which said 1st target car quantity of 
state contains the target car quantity of state about said car order acceleration, and the target car quantity of 
state about the rudder angle of said car thru/or (6) terms. 
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[0071] As mentioned above, fundamental motions of a car are running, stopping, and bending. Furthermore, 
motion of stopping with motion that a car runs, as mentioned above can be described with physical quantity 
called car order acceleration, and motion that on the other hand a car bends can be described with physical 
quantity called the rudder angle of a car. 

[0072] The rate of the car the car, as for the operator, he is generally doing [ the car ] current operation runs 
along with the expected transit locus while expecting the transit locus it will run in the future near from this 
time is said to expect the car location-rate relation which changes with the locations of that, and to operate 
the car. 

[0073] That is, generally, the operator is operating so that car location-rate relation which is the relation 
between the location of the car on the locus a car runs after this, and a rate may be realized as desired. 
[0074] And an operator will perform operation so that such car location-rate relation may be realized 
correctly as much as possible. 

[0075] It can be said that this car location-rate relation is a transit parameter materialized common to the car 
which is two or more kinds from which it argues in the field independent of the dynamic behavior of a car, 
and the dynamic exercise property of a car differs. 

[0076] And physical quantity indispensable to describe such car location-rate relation is with car order 
acceleration and a rudder angle. 

[0077] The 1 st target car quantity of state is having the target car quantity of state about car order 
acceleration, and the target car quantity of state about the rudder angle of a car contained in the equipment 
concerning this paragraph based on such knowledge. 

[0078] Therefore, according to this equipment, it becomes easy to rationalize car location-rate relation, 
without sacrificing versatility of the high order command section. 

[0079] In addition, if it adds, the "car location-rate relation" to this paragraph and each following item can 
be grasped as a car location-time relation from which the location of the car a car runs along with the transit 
locus it should run from now on changes in accordance with time amount. It is because both relation is 
convertible for the relation between the location of a car, and time amount (passage time of day) equivalent 
if the location and rate of a car become clear. ... 
The target car quantity of state which said high order command section made give priority over stabilization 
of the behavior of said car to car location [ which is the relation between the location of the car on the transit 
locus the car runs, and a rate ]-rate-related rationalization is determined as said 1st target car quantity of 
state. (8) Said low order command section An integrated mold car movement control unit given in either (1) 
which determines the target car quantity of state which gave priority to stabilization of the behavior of said 
car over rationalization car location-rate-related [ said ] as said 2nd target car quantity of state based on the 
1 st determined target car quantity of state thru/or (7) terms. 

[0080] There are a view of giving priority to rationalization car location-rate-related [ above-mentioned ] as 
a view at the time of determining the target car quantity of state which should be realized in case movement 
of a car is controlled, and a view of giving priority to stabilization of the behavior of a car. 
[008 1 ] And to adopt the latter view to not taking dynamic behavior of a car into consideration 
fundamentally when adopting the former view, it is required to take the dynamic behavior of a car into 
consideration. 

[0082] Therefore, the target car quantity of state with which the target car quantity of state determined as the 
basis of the former view was determined as the basis of the latter view to the thing with high versatility to 
the class of car has the strong inclination in which one kind of car specializes. 

[0083] Based on such knowledge, the high order command section determines the target car quantity of state 
which gave priority over stabilization of the behavior of ** to car location-rate-related rationalization which 
is the relation between the location of the car on the transit locus the car runs, and a rate as 1st target car 
quantity of state in the equipment concerning this paragraph. On the other hand, the low order command 
section determines the target car quantity of state which gave priority to stabilization of the behavior of a car 
over car location-rate-related rationalization as 2nd target car quantity of state based on the 1st target car 
quantity of state determined by the high order command section. 

(9) An integrated mold car movement control unit given in either (1) as which said high order command 
section determines said 1st target car quantity of state as a target car quantity of state which is in tolerance 
and may change, and said low order command section determines said 2nd target car quantity of state as a 
target car quantity of state of the arbitration in said tolerance thru/or (8) terms. 

[0084] In the equipment concerning either the above (1) thru/or (8) terms Since the 1st target car quantity of 
state gives priority over stabilization of the behavior of a car to car location [ which is the relation between 
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the location of the car on the transit locus of the car, and a rate ]-rate-related rationalization and is 
determined by the high order command section from it, When it is important from a viewpoint of reservation 
of car safety that that the instability of the behavior of a car is high stabilizes the behavior of the car owing 
to, being suitable for the 2nd target car quantity of state stabilizing the behavior of a car by the low order 
command section will be determined. 

[0085] It can say that it is said that the authority to correct the command which the high order command 
section emitted rather than had a subordinate relation that the low order command section was completely 
subordinate to the high order command section as mentioned above, as for the high order command section 
and low order command section even if it judges from such a situation if needed is granted to the low order 
command section, and having an independence-relation, although it is imperfect. 

[0086] However, when the high order command section determines the 1st target car quantity of state as a 
value without width of face and supplies it to the low order command section, the high order command 
section determines the 1st target car quantity of state as a value with width of face, and if it compares when 
supplying it to the low order command section, it will be thought that the inclination for the low order 
command section to be subordinated to the high order command section is strong. 

[0087] It is considered to be requested strongly on the other hand, when the stability of the behavior of a car 
has fallen considerably, in the semantics of correcting an operator's operation, from the high order command 
section, rather, the low order command section determines a target car quantity of state leading, and control 
two or more actuators by the reason nil why the decision capacity of an operator's operation workmanship or 
a car environment is insufficient etc., integrative through the activation section. 

[0088] Based on the knowledge explained above, the high order command section determines the 1st target 
car quantity of state in the equipment concerning this paragraph as a target car quantity of state which is m 
tolerance and may change. On the other hand, the low order command section determines the 2nd target car 
quantity of state as a target car quantity of state of the arbitration in the tolerance. 
[0089] According to this equipment, it becomes easy to make the authority granted to the low order 
command section increase relatively to the authority granted to the high order command section about the 
decision of a target car quantity of state. 

[0090] Consequently, according to this equipment, although the decision capacity of an operators operation 
workmanship or a car environment is insufficient, stability ****** of the behavior of a car becomes easy 
[ raising the safety of a car ], for example. 

( 1 0) The target car quantity of state concerning [ said 1 st target car quantity of state ] said car order 
acceleration, Although determined as a target car quantity of state from which the target car quantity of state 
about said car order acceleration is in tolerance, and said high order command section may change, 
including the target car quantity of state about the rudder angle of said car The target car quantity of state 
about the rudder angle of said car is an integrated mold car movement control unit given in (9) terms 
determined as a target car quantity of state which does not have tolerance. 

[0091] As mentioned above, according to the equipment concerning the aforementioned (9) term, it becomes 
easy to make the authority granted to the low order command section increase relatively to the authority 
granted to the high order command section about the decision of a target car quantity of state. 
[0092] The equipment concerning the aforementioned (9) term can be carried out in the mode in which the 
1st target car quantity of state contains the target car quantity of state about car order acceleration, and the 
target car quantity of state about the rudder angle of a car. 

[0093] Furthermore, this mode can be carried out with the gestalt by which all of the target car quantity of 
state about car order acceleration and the target car quantity of state about the rudder angle of a car are 
supplied to the low order command section as a value with width of face. 

[0094] However, giving width of face to the target car quantity of state inputted into the low order command 
section means that the inclination for actual movement of a car to keep away from an operator's operation is 
strengthened. Although this inclination will probably be desirable, it may cause the situation where an 
operator holds sense of incongruity to actual movement of a car depending on the case depending on the 
case from a viewpoint of the improvement in safety of a car. 

[0095] And it is thought that possibility of causing such a situation has a high direction at the time of giving 
width of face to the target car quantity of state about the rudder angle of a car as compared with the case 
where width of face is given to the target car quantity of state about car order acceleration. 
[0096] In the equipment applied to this paragraph based on the knowledge explained above Although 
determined as a target car quantity of state which the target car quantity of state concerning [ the high order 
command section ] car order acceleration is in tolerance, and may change, including the target car quantity 
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of state concerning [ the 1st target car quantity of state ] car order acceleration and the target car quantity of 
state about the rudder angle of a car The target car quantity of state about the rudder angle of a car shall be 
determined as a target car quantity of state which does not have tolerance. 

[0097] Therefore, the thing which receive the authority of the high order command section in the authority 
of the low order command section and which is strengthened relatively becomes easy, controlling the sense 
of incongruity given to an operator according to this equipment. 

[0098] If this equipment is caused like 1 operative condition, the target car quantity of state concerning [ the 
high order command section ] car order acceleration will be determined as a target car quantity of state 
which is in tolerance and may change, when it means acceleration of a car, but when it means moderation of 
a car, it shall be determined as a target car quantity of state which does not have tolerance. 
[0099] When it is required to decelerate a car according to this embodiment, it becomes easy for the 
inclination for magnitude of target order acceleration to be faithfully realized by the low order command 
section and the activation section as compared with the time of it having tolerance to become strong, 
consequently to raise the safety of a car. 

(1 1) (9) to which said high order command section changes the width of face of said tolerance at least based 
on one side of said operator's intention, and the thing which is the surrounding environment of said car and 
affects movement of the car, or an integrated mold car movement control unit given in (1 0) terms. 

[0100] According to this equipment, the width of face of the tolerance of the 1st target car quantity of state 
determined by the high order command section An operator's intention (for example, thing reflecting liking 
of an operator), It becomes possible to make it change at least based on one side of what is the surrounding 
environment of a car and affects movement of the car (for example, the surface state and crookedness 
condition (for example, extent of crookedness and frequency of crookedness) of a road the car is running). 
[0101] Therefore, according to this equipment, it becomes easy to always rationalize the width of face of 
that tolerance in one [ at least ] relation between an operator's intention and the environment of the car 
circumference by making change at least with one side of an operator's intention and the environment of the 
car circumference follow unlike the case where it is immobilization. 

(12) Said high order command section is based on the information inputted into it. The simple car model 
which describes movement of the car in simple regardless of the dynamic behavior of said car is followed. 
Determine said 1 st target car quantity of state, and said low order command section is based on the 
information inputted into it. And an integrated mold car movement control unit given in either (1) which 
determines said 2nd target car quantity of state according to the precision car model which describes 
movement of the car that the dynamic behavior of said car is reflected from said simple car model to 
accuracy thru/or (11) terms. 

[0102] In this equipment, the car model which describes movement of a car is used two kinds after all, and a 
final target car quantity of state is determined. 

[0103] Therefore, according to this equipment, it becomes possible to simplify the configuration of the car 
model of various kinds easily as compared with the case where one kind of final target car quantity of state 
is determined from the beginning using a car model. 

[0104] Furthermore, a simple car model is defined in this equipment, without being dependent on the 
dynamic behavior of the car with which it is used. 

[0105] Therefore, according to this equipment, it becomes possible to raise easily the versatility of the 
simple model to two or more kinds of cars. 

[0106] In addition, if it adds, if movement (for example, movement of a wheel is included) of a car is 
expressed by a certain technique on a computer, it is sufficient for the "model" in this paragraph and each 
following item. 

[0107] Therefore, "the model of it being the format which simulates movement of a car by simplifying the 
structure of a car geometrically and reappearing" can be considered as the format described according to at 
least one condition satisfied according to the situation that consider as the format which describes movement 
of a car on a simple formula and a simple table, or it is placed in movement of a car rather than is [ for 
example, ] indispensable. 

(13) said - activation -- the section -- it - inputting - having had - information being based - and - said 
- a car - a wheel — movement - the -- a wheel — acting - order - the force - lateral force — the upper and 
lower sides the force - inside - at least - order - the force -- lateral force - being related - describing - 
a wheel - a model following - said - the - two -- a target ~ a car - a quantity of state— • realizing - a 
sake - said - plurality — an actuator - it should control a controlled variable determining — (— 12 --) - 
a term — a publication — integration — a mold — a car — movement — a control unit — . 
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[0108] In the high order command section and the low order command section, fundamentally, if its 
attention is paid to movement of a car as the whole car, it is sufficient for determining a target car quantity 
of state. 

[0109] On the other hand, directly, the activation section controls two or more actuators, controls indirectly 
the force of acting on each wheel in a car, and controls movement of a car ultimately. 
[0110] Therefore, the activation section is faced determining the controlled variable which should control 
two or more actuators in order to realize the 2nd target car quantity of state supplied from the low order 
command section, and it can consider using the wheel model which describes movement of a wheel. 
[01 1 1] And generally, it is decomposed into the order force, lateral force, and the vertical force, and the 
force of acting on a wheel is observed. Therefore, although it seems that it is indispensable to describe 
movement of a wheel about the wheel order force, lateral force, and the vertical force, the wheel model is 
technically difficult for changing the vertical force of a wheel notably with an actuator, without asking how 
in the movement condition that the car is placed, if the actual controllability by the actuator is taken into 
consideration. 

[0112] In the equipment applied to this paragraph based on the knowledge explained above The activation 
section is based on the information inputted into it. And movement of the wheel of a car According to the 
wheel model of the force before and after acting on the wheel, lateral force, and the vertical force described 
about the order force and lateral force at least, in order to realize the 2nd target car quantity of state, the 
controlled variable which should control two or more actuators shall be determined. 
[0113] Therefore, according to this equipment, the form which does not have futility in relation with the 
controllability of an actuator defines a wheel model, and it becomes possible to determine the controlled 
variable of two or more actuators. 

(14) At least one each in said high order command section, the low order command section, and the 
activation section While determining the information which should be outputted to a low-ranking part from 
it according to the model which describes at least one of movement of said car, and the movements of the 
wheel of the car based on the information inputted from the part of a high order from it An integrated mold 
car movement control unit given in either (1) which corrects the model based on the error of the information 
outputted to the low-ranking part thru/or (13) terms. 

[0114] when [ of the high order command section the low order command section, and the activation 
section ] it is alike, respectively, it sets and it determines required information using a specific model, it is 
possible to define the model as an eternal model. 

[0115] However, the medium between movement of the object which the model describes, i.e., a car, or 
movement of a wheel, movement of the information and the car which were determined using the model, or 
movement of a wheel may be accompanied by change. In having defined the model fixed, although such 
change existed, a model cannot reproduce faithfully the object which it describes, and the intermediary 
actual condition. 

[0116] Change of the engine performance of the actuator as the medium itself has "change by which a 
medium is accompanied", and change of the engine performance for [ which is operated by the actuator as 
the medium ] actuation has it here further, for example. An example for [ that ] actuation is a brake and 
coefficient of friction of the friction majerial in that brake may be accompanied by change in this example. 
Moreover, another example for [ that ] actuation is an engine, and may be accompanied by change in which 
the output characteristics of that engine originate in environmental parameters, such as atmospheric 
temperature and an atmospheric pressure, in this example. 

[0117] In the equipment which makes such a situation a background and is applied to this paragraph At least 
one each in the high order command section, the low order command section, and the activation section 
While determining the information which should be outputted to a low-ranking part from it according to the 
model which describes at least one of movement of a car, and the movements of the wheel of the car based 
on the information inputted from the part of a high order from it It shall be corrected based on the error of 
the information which outputted the model to the low-ranking part. 

[0118] Therefore, according to this equipment, it becomes possible to make these objects or a medium 
reproduce to a model always faithfully in spite of the object which a model describes, or intermediary aging. 

[0119] And if the modify feature of such a model is added, it will become easy to raise the precision of the 
information created using the model, as a result to raise the control precision of movement of a car. 

(15) Said activation section contains two or more parts hierarchized by the sense which faces to said two or 
more actuators from said low order command section, and the part of these plurality sets on a high order. In 
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the distribution section which distributes the controlled variable which should control said two or more 
actuators about the actuator of these plurality in order to realize the 2nd target car quantity of state supplied 
from said low order command section, and low order The control section which controls said two or more 
actuators so that the controlled variable supplied from the distribution section is realized is included. And 
said distribution section (a) In a high order, it is prepared about said two or more whole actuators, the high 
order distribution section which distributes the controlled variable which should control the actuator of these 
plurality in order to realize the 2nd target car quantity of state supplied from said low order command 
section integrative about the whole actuator of these plurality, and (b) — low order — setting — It is prepared 
about the part of said two or more actuators, and the low order distribution section which distributes the 
controlled variable supplied from said high order distribution section to said some of actuators is included. 
And although said control section is prepared for every actuator in low order about said some of actuators 
from said low order distribution section About the remaining actuators, it sets in low order from said high 
order distribution section. Two or more individial control sections prepared for every actuator are included. 
And said high order distribution section, the low order distribution section, and a control section An 
integrated mold car movement control unit given in either (1) which realizes the function of the proper given 
to each by making said computer perform bottom two or more mutually-independent modules on a software 
configuration, respectively thru/or (14) terms. 

[0120] Control of two or more kinds of actuators may be needed for implementation of one kind of target 
car quantity of state. In this case, in order to realize that target car quantity of state, it is necessary to 
distribute the controlled variable (henceforth a "whole controlled variable") which should be realized with 
two or more kinds of whole actuator to the actuator of these two or more classes. 

[0121] Such a situation shall be made into a background and two or more parts hierarchized by the sense 
with which the activation section faces to two or more actuators from the low order command section shall 
be contained in the equipment concerning this paragraph. 

[0122] And in this equipment, the part of these plurality sets on the (a) high order, the distribution section 
which distributes the controlled variable which should control two or more actuators about the actuator of 
these plurality in order to realize the 2nd target car quantity of state supplied from the low order command 
section, and (b) - low order - setting - The control section which controls two or more actuators so that the 
controlled variable supplied from the distribution section is realized shall be contained. 
[0123] That is, according to this equipment, the software configuration of the activation section of that is 
hierarchized so that the distribution section and a control section may be separated mutually. 
[0124] Like the after-mentioned, since software configuration top mutually-independent [ of these 
distributions section and the control section ] is carried out, without affecting another side about each, they 
become possible [ working development, a design, a design change, debugging, etc. ], and become possible 
[ also doing the activity about both in parallel mutually ]. 

[0125] In the whole above-mentioned controlled variable, there are some parts which can be distributed to 
two or more actuators generally located in the end of control by the single step, and there are some parts 
which cannot be distributed unless it passes through two or more steps. 

[0126] About the latter part, the final amount of individial control (controlled variable which corresponds to 
the actuator of various kinds individually) will not be distributed from a whole controlled variable from the 
beginning, for example, an in-between controlled variable will be distributed from a whole controlled 
variable in the first phase, and the amount of individial control will be distributed from the in-between 
controlled variable in the next phase. 

[0127] In the equipment which makes such a situation a background and is applied to this paragraph The 
distribution section is prepared about two or more whole actuators in the (a) high order. The controlled 
variable which should control the actuator of these plurality in order to realize the 2nd target car quantity of 
state to which at least Shimo was supplied from the command section is set at least under the high order 
distribution section which distributes integrative and (b). [ the whole actuator of these plurality ] It shall be 
prepared about the part of two or more actuators, and the low order distribution section which distributes the 
controlled variable supplied from the high order distribution section to said some of actuators shall be 
contained. 

[0128] That is, according to this equipment, the software configuration of the distribution section of that is 
hierarchized so that the high order distribution section and the low order distribution section may be 
separated mutually. 

[0129] Like the after-mentioned, since software configuration top mutually-independent [ of these high 
order distribution section and the low order distribution section ] is carried out, without affecting another 
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side about each, they become possible [ working development, a design, a design change, debugging, etc. ], 
and become possible [ also doing the activity about both in parallel mutually ]. 

[0130] Furthermore, in the equipment concerning this paragraph, although a control section is prepared for 
every actuator in low order about said some of actuators from the low order distribution section, about the 
remaining actuators, two or more individial control sections prepared for every actuator in low order from 
the high order distribution section shall be contained. 

[0131] At least, about the software configuration, the high order command section, the low order command 
section, the high order distribution section, the low order distribution section, and a control section carry out 
mutually-independent [ of this equipment ] on a software configuration to the sense of that which faces to 
two or more actuators from an operator, and it is hierarchized so that it may rank with a serial mutually, so 
that clearly from the above explanation. 

[01 32] Therefore, according to this equipment, even if there is little whole it, extent of hierarchization of a 
software configuration evolves conventionally, consequently specialization of the contents of processing and 
the independence of each batch are strengthened. 

[01 33] In addition, if it adds, the "high order distribution section" in this paragraph, the "low order 
distribution section", and a "control section" can constitute only two or more modules [****/ constituting 
only one module from a mode performed by computer, respectively ] from a mode performed by computer. 

(16) said - plurality - an actuator each an actuator - said - a car - each -- a component - acting - 
making - having physical quantity - a class - responding - plurality - a group - classifying -- having - 
**** - said - low order distribution - the section - them -- plurality - a group - inside - it - belonging 
- an actuator -- a number - plurality - it is - a group - being related - preparing - having - **** - (- 15 
--) - a term -- a publication -- integration - a mold - a car — movement - a control unit . 

(17) Said two or more actuators contain two or more wheel related actuators which control the order force 
and lateral force at least among the wheel order force of said car, lateral force, and the vertical force. A force 
component before and after relating said high order distribution section with said two or more wheel related 
actuators in said controlled variable at said order force, An integrated mold car movement control unit given 
in (15) or (16) terms of the lateral-force component about said lateral force, and the vertical force 
components about said vertical force which are distributed so that an order force component and a lateral- 
force component may be included at least. 

[0134] In this equipment, it is distributed so that inside [ a force component before and after relating said 
controlled variable with the order force at two or more wheel related actuators, the lateral-force component 
about lateral force, and the vertical force component about the vertical force ] may contain an order force 
component and a lateral-force component at least according to the dynamics materialized for a wheel. 
[0135] Therefore, according to this equipment, since distribution to two or more wheel related actuators of a 
controlled variable are performed according to the dynamics materialized for a wheel, the precision which 
the precision of the amount of individial control which each wheel related actuator should realize improves, 
as a result controls movement of a car also improves. 
[0136] 

[Embodiment of the Invention] Hereafter, one of the gestalten of still more concrete operation of this 
invention is explained to a detail based on a drawing. 

[0137] The hardware configuration of the integrated mold car movement control device according to 1 
operation gestalt of this invention is notionally shown to drawin g 1 by the block diagram. This integrated 
mold car movement control unit (only henceforth a "movement control unit") is carried in the car. 
[0138] The car equips front and rear, right and left of that with the wheel 10, respectively. In drawing 1 , in a 
forward left ring and "fr", a forward right ring and "rl" show a left rear ring, and "rr" shows [ "fl" ] the right 
rear ring, respectively. 

[0139] This car is equipped with the engine (internal combustion engine) 14 as a source of power. The 
operational status of this engine 14 is electrically controlled according to the control input of the accelerator 
pedal (it is an example of an acceleration operating member) 20 by the operator. The operational status of an 
engine 14 is independently controlled automatically again if needed with actuation (henceforth "drive 
actuation" or "acceleration actuation") of the accelerator pedal 20 by the operator. 
[0140] For example, electric control of such an engine 14 can be realized by the electric control of the 
amount of the fuel which is realized by the electric control of the opening (namely, throttle opening) of the 
throttle valve arranged in the inlet manifold of an engine 14 although not illustrated, or is injected by the 
combustion chamber of an engine 14. 

[0141] In addition, if it adds, when this car will be an electric vehicle, the source of power is used as a 
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motor, on the other hand when you are a hybrid electric vehicle, let the source of power be the combination 

of an engine and a motor. . 
[01421 This car is a rear wheel drive a rolling ring and whose right-and-left rear wheel right-and-left front 
wheels are driving wheels. Therefore, the engine 14 is connected with each rear wheel at those order 
through a torque converter 22, transmission 24, the driveshaft 26 and the differential 28, and the dnve shaft 
30 rotated with each rear wheel. A torque converter 22, transmission 24, a driveshaft 26, and a differential 
28 are transfer elements common to a right-and-left rear wheel. 

[0143] Transmission 24 is equipped with the automatic transmission which is not illustrated. This automatic 
transmission controls electrically the change gear ratio at the time of changing gears the rotational speed of 
an engine 1 4 to the rotational speed of the main shaft of transmission 24. 

[0144] The car is equipped with the steering wheel 44 in which rotation actuation is done by the operator 
The reaction force according to the rotation actuation (henceforth "steering") by the operator is electrically 
given to the steering wheel 44 by steering reaction force grant equipment 48 as steering reaction force. 
Magnitude of the steering reaction force is electrically made controllable. 

[0145] It is electrically changed by the front steering system 50, the sense, i.e., the front-wheel rudder angle, 
of a right-and-left front wheel. The front steering system 50 controls a front-wheel rudder angle based on the 
include angle, i.e., the steering angle, on which rotation actuation of the steering wheel 44 was done by the 
operator and controls a front-wheel rudder angle automatically independently with the rotation actuation it 
needed. That is, in this operation gestalt, the steering wheel 44 and the right-and-left front wheel are 
insulated mechanically. 

[0146] It is electrically changed by the rear steering system 52, the sense, i.e., the rear wheel rudder angle, 
of a right-and-left rear wheel as well as a front-wheel rudder angle. . „ , , . 

[0147] The brake 56 operated in order to control rotation of that is formed in each wheel 10. Each brake 50 
is electrically controlled according to the control input of the brake pedal (it is an example of a brakes 
operation member) 58 by the operator, and is automatically controlled according to an individual every 

wheel 10 if needed. , , , . w . , 

[0148] In this car, the suspension of each wheel 10 is carried out to the car body (not shown) through each 
suspension 62. The suspension property of each suspension 62 is electrically [ according to an individual ] 

controllable. . . , . 

[0149] Each component of the car explained above is equipped with the actuator operated in order to operate 
it electrically. Hereafter, it enumerates concretely, referring to drawing 23 . 

(1) An engine 14 The actuator 74(4) front steering system 50 for controlling electrically the actuator 72(3) 
steering reaction force grant equipment 48 for controlling electrically the actuator 70 (2) transmission 24 for 
controlling electrically In relation to actuator 78(6) each brake 56 for controlling electrically the actuator 76 
(5) rear steering system 52 for controlling electrically, it is prepared according to an individual. Two or 
more actuators 80 (only one is typically shown in drawing 23 ) for controlling electrically the braking torque 
applied to each wheel 1 0 by each brake 56 according to an individual 

(7) Two or more actuators 82 (only one is typically shown in drawing 23 ) for being prepared according to 
an individual in relation to each suspension 62, and controlling the suspension property of each suspension 
62 electrically according to an individual 

As shown in drawing 1 , said movement control device is carried in the car in the condition ot having 
connected with two or more actuators 70 explained above thru/or 82. This movement control device is 
operated by the power supplied from the dc-battery (it is an example of a vehicular power supply) which is 

not illustrated. - , 

[0150] The hardware configuration of the movement control device is notionally expressed to drawing 2 by 
the block diagram. This movement control unit is constituted considering the computer 90 as a subject. 
When the processing unit (henceforth "PU") 92, and ROM (it is an example of memory)94 and RAM (it is 
an example of memory)96 are mutually connected by the bus 98, the computer 90 is constituted as known 

well. , _ .. , 

[0151] PU92 is equipped with a total of three CPUs (not shown) assigned one [ at a tune ], respectively 
about the high order command section 210 and the low order command section 212 which are shown in 
drawing 4 , and the activation section 214. These three CPUs are sharing ROM94 and RAM96. Therefore, 
in this operation gestalt, mutually-independent [ of the high order command section 210, the low order 
command section 2 1 2, and the activation section 2 1 4 ] is carried out about PU92 . 

[0152] However, when it is able to make it to have ROM94 and RAM96 of dedication for every CPU and it 
is made such, mutually-independent [ of the high order command section 210, the low order command 
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section 212, and the activation section 214 ] will be carried out also about ROM94 and RAM96 only about 
PU92. 

[0153] It is also possible to constitute PU92 from one CPU and to assign the one CPU in common to the 
high order command section 210, the low order command section 212, and the activation section 214. 
[01 54] Moreover, it is also possible for two or more CPUs to be assigned to at least one each in the high 
order command section 210, the low order command section 212, and the activation section 214, and for it 
to be made to perform parallel processing in strict semantics to it. 

[0155] Further, where the input interface 100 and the output interface 102 are connected to a bus 98, it has 
this movement control device. It connects with the various below-mentioned sensors etc. through the input 
interface 100, and, on the other hand, this movement control unit is connected to the various above- 
mentioned actuators through the output interface 102. 

[01 56] The configuration of ROM94 is notionally expressed to drawing 3 . This is explained in full detail 
behind. 

[0157] The software configuration of said movement control device is notionally expressed to drawing 4 by 
the block diagram. The various devices connected to this movement control unit are also further shown in 
this drawing. 

[0158] In the input side of that, i.e., the upstream of the informational main flow, as shown in drawing 4 , 
this movement control unit is related with the operator, the car operated by that operator, and the 
circumference environment of that car. 

[0159] An operator's actuation information is acquired by actuation information acquisition equipment 120, 
and is inputted into this movement control unit. The car information showing the quantity of state of a car is 
acquired by car information acquisition equipment 122, and is inputted into this movement control unit. The 
environmental information showing a circumference environment is acquired by environmental-information 
acquisition equipment 124, and is inputted into this movement control unit. 

[0160] This movement control unit can incorporate required information at any time from these actuation 
information acquisition equipment 120, car information acquisition equipment 122, and environmental- 
information acquisition equipment 1 24. Furthermore, this movement control unit can also use the 
information acquired in either of two or more processing sections (generic name of the high order command 
section 210, the low order command section 212, and the activation section 214) of that in another 
processing section. 

[0161] The various sensors and the various switches which constitute actuation information acquisition 
equipment 120 are shown in drawing 5 . Hereafter, it lists concretely. 

(1) Drive actuation relation and accelerator actuation stroke sensor 130: The actuation stroke of the 
accelerator pedal 20 by the operator [ (it may be expressed by angle of rotation or opening), and ] the sensor 

(2) brakes-operation relation and brakes operation force sensor 134: to detect - sensor brakes operation 
stroke sensor 136: which detects the operating physical force of the brake pedal 58 by the operator - the 
actuation stroke of the brake pedal 58 by the operator sensor (3) steering relation / steering angle sensor 140: 
to detect - the sensor and steering torque-sensor 142: which detects the angle of rotation (steering angle) of 
the steering wheel 44 by the operator - by the operator Sensor (4) various the switch, the vehicle speed, and 
the distance-between-two-cars control switches 146 which detect the steering torque added to the steering 
wheel 44 : by the operator The switch rain keeping switch 148 operated in order to permit below-mentioned 
vehicle speed and distance-between-two-cars control : by the operator Recommendation [ a switch / ] 
vehicle-speed guidance switch 1 50 operated in order to permit the below-mentioned rain keeping control: 
The various devices which constitute car information acquisition equipment 122 are shown in switch 
drawing 6 operated by the operator in order to permit the below-mentioned recommendation vehicle speed 
guidance control. Hereafter, it lists concretely. 

(1) acceleration relation and order acceleration-sensor 160: - the sensor and lateral acceleration sensor 162: 
which detects car order acceleration - the lateral acceleration (fundamentally) of a car The sensor and the 
vertical acceleration sensor 164 which detects the lateral acceleration which acts on a car center-of-gravity 
point : between each wheel 10 and a car body The relative vertical acceleration which can be set the sensor 

(2) rate relation and speed sensor 168: to detect - the yaw rate (yaw angular velocity) of the car body of the 
circumference of the sensor yaw rate-sensor 172:car center-of-gravity point of detecting whenever [ wheel 
speed / which is the rotational speed of sensor 170:each wheel 10 a sensor and whenever / wheel speed / 
which detects the vehicle speed which is the travel speed of a car ] The sensor to detect (3) Power-train 
relation and engine speed sensor 176: The rotational frequency of an engine 14 Sensor main-shaft rotational 
frequency sensor 1 77to detect : The rotational frequency of the main shaft of a torque converter 22 the 
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sensor and road surface slant presumption equipment 1 80: which detects the pneumatic pressure of the tire 
of the detection device and tire-pressure sensor 178 reach wheel 10 of the sensor (4) to detect and others — it 
is equipment which presumes the slant angle (slant angle especially in a car longitudinal direction) of the 
road surface the car is running, if I add This road surface slant presumption equipment 180 shall presume a 
slant angle based on the signal from a sensor 170 and yaw rate-sensor 172 grade whenever [ sensors / 
belonging to car information acquisition equipment 122 / some / 162, i.e., lateral acceleration sensor, and 
wheel speed ]. 

[0162] The various devices which constitute environmental -information acquisition equipment 124 are 
shown in drawing 7 . Hereafter, it lists concretely. 

(1) forward-looking radar equipment 100 — this is equipment which supervises the distance from a car of the 
object (a precedence vehicle, an obstruction, etc. are included) which exists ahead of a car, a location, etc. 
by the radar. 

(2) front surveillance camera equipment 192 — this is equipment which supervises the image ahead of a car 
(a road, a precedence vehicle, an obstruction, etc. are included) with a camera. 

(3) a navigation system 194 — this is a system which guides a car along the road on a map in checking the 
current position of the car on the earth or a map ♦***. 

(4) communication system 196 — or [ that the car is carrying out current transit of this ] — or the front face 
of the road it is going to run from now on - it is the system which receives on radio the environmental 
information (information based on the Road Traffic Law) of the environmental information about 
description (for example, the road surface mu) or the geographical feature-description (for example, road 
configuration), the limiting speed by which authorization by law was carried out about the road, a halt 
location, etc., etc. 

[0163] This communication system 196 can be designed so that it may have the function to transmit further 
the various information presumed in the self- vehicle to the exteriors, such as other vehicle and an 
information management station, or [ that for example, the self-vehicle has run in the various information 
presumed in a self- vehicle ] or it is possible to define it as including the information about the road 
surface mu of the road it is running, and the information about the transit locus recommended that a self- 
vehicle runs. 

[0164] As shown in drawing 4 , it hierarchizes and the software configuration of said movement control unit 
is constituted by the sense which goes to two or more actuators 70 thru/or 82 from actuation information 
acquisition equipment 120, above-mentioned car information acquisition equipment 122, and above- 
mentioned environmental-information acquisition equipment 124 so that the high order command section 
210, the low order command section 212, and the activation section 214 may be mutually located in a line 
with a serial at those order. 

[0165] As shown in drawing 3 , in relation to the high order command section 210, the module for the high 
order command sections is memorized by ROM94. Furthermore, in relation to the low order command 
section 2 1 2, the module for the low order command sections is memorized by ROM94. Although the 
module for the activation sections is memorized by ROM94 in relation to the activation section 214, to it, it 
mentions later about this further again. 

[0166] In addition, if it adds, one module can be constituted so that it may constitute or may have two or 
more the program units, as had the program unit which realizes one flow only in one. For example, the 
module for the high order command sections can be constituted so that two or more program units which 
perform a target order acceleration operation, a below-mentioned target rudder angle operation, and below- 
mentioned selection, respectively may be included. 

[0167] And in this operation gestalt, various modules carry out mutually-independent about the high order 
command section 210, the low order command section 212, and the activation section 214, and are 
performed by PU92. 

[0168] If the acquisition equipment 120,122,124 and the actuator 70 thru/or the function of 82 in which you 
were made to cooperate by this movement control device and it is notionally explained here as contrasted 
with human being's function As shown in drawing 4 , acquisition equipment 120,122,124 the part which 
achieves the function in which the part which achieves the function similar to human being's sense organ, 
the part which achieves the function in which the high order command section 210 resembled human being's 
brains, the low order command section 212, and the activation section 214 resembled human being's motor 
nerve - and An actuator 70 thru/or 82 are parts which achieve the function similar to human being's motile 
organ. 

[0169] The software configuration of the high order command section 210 is classified into drawing 8 
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paying attention to a function, and is shown to it by the block diagram. 

[0170] The high order command section 210 is constituted so that the following part may be included. 
Target order acceleration operation part 220 : (1) It is a part corresponding to the target order acceleration 
operation module shown in drawing 3 . Partial (2) target rudder angle operation part 222 which calculates 
two or more target order acceleration gxl which should be chosen about a car thru/or gx5 : It is a part 
corresponding to the target rudder angle operation module shown in drawing 3 . The partial (3) selection 
section 224 which calculates two or more target rudder angles deltal and delta2 which should be chosen 
about a car : It is a part corresponding to one side of two selection modules shown in drawing 3 . The partial 
(4) selection section 226 which chooses one as target order acceleration gx6 from two or more above- 
mentioned target order acceleration : It is a part corresponding to another side of the two above-mentioned 
selection modules. The partial target order acceleration operation part 220 which chooses one as a target 
rudder angle delta 3 from two or more above-mentioned target rudder angles is equipped with the following 
three signal-processing sections 240,242,244. 

(1) the signal -processing section 240 — this is a part which changes the signal from actuation information 
acquisition equipment 120 into the signal which can be processed by computer 90. 

(2) the signal-processing section 242 ~ this is a part which changes the signal from car information 
acquisition equipment 122 into the signal which can be processed by computer 90. 

[0171] This signal-processing section 242 is equipped with the tire condition judging section 250 as shown 
in drawing 9 . This is a part which judges whether the conditions (for example, pneumatic pressure, a front 
face description etc.) of the tire of each wheel 10 are unusual based on the signal from sensor 170 grade 
whenever [ tire-pressure sensor 178 and wheel speed ]. 

[0172] Further, the signal-processing section 242 is equipped with advance and retreat / halt judging section 
252, as shown in drawing 9 . This is a part which judges whether it is under current, whether a car is moving 
forward based on the signal from a sensor 170 whenever [ wheel speed ], or retreat, or it is under halt. 
[0173] In this advance and retreat / halt judging section 252 For example, are judged with it being about all 
four wheels, while a car stops if whenever [ wheel speed ] is 0, and about at least one of four wheels, if 
whenever [ wheel speed ] is forward It is judged with it being, while a car moves forward, and at least one of 
four wheels will be judged with it being, while a car retreats, if whenever [ wheel speed ] is negative. 
[0174] Further, the signal-processing section 242 is equipped with the revolution judging section 254, as 
shown in drawing 9 . This is a part which judges whether a car is during current and revolution based on the 
signal from the steering angle sensor 140 and yaw rate-sensor 172 grade. 

[0175] It is larger than the set point (for, example, 30 degrees) whose absolute value of a steering angle is not 
0, or in this revolution judging section 254, when the absolute value of a yaw rate is the set point (for 
example, 5 times/(second)) which is not 0, it is judged with it being, while a car circles, and when that is not 
right, it is judged with there being no car during revolution, for example. 

(3) the signal-processing section 244 - this is a part which changes the signal from environmental- 
information acquisition equipment 124 into the signal which can be processed by computer 90, as shown in 
drawing 8 . 

[0176] This signal-processing section 244 is equipped with the recommendation transit locus operation part 
256 as shown in drawing 10 . This is a part into which a car calculates the recommendation transit locus 
recommended that the car runs even after [ of the every place point under transit / of setup-time T ] 0 
second. 

[0177] The setup time TO can be calculated here as time amount which it will take before the car stops, 
when the basis of setting deceleration (for example, -2.0 m/s2) is made to slow down a car from the current 
vehicle speed. Moreover, it is also possible to calculate as time amount which it will take before the car 
stops, when the basis of target deceleration which changes with time amount is made to slow down a car by 
the below-mentioned operation technique. 

[0178] The car front image by which the recommendation transit locus was photoed with front surveillance 
camera equipment 192 in this recommendation transit locus operation part 256, for example, The current 
position of the car acquired by the navigation system 194, Based on geographical feature-configurations of 
the part expected that the car passes - whether it is a straight-line way or it is a curvilinear way - it 
calculates among the roads as for which the car is carrying out current transit even after [ of the every place 
point under car transit / of setup-time T ] 0 second. 

[0179] Fundamentally, a recommendation transit locus is defined as Chuo Line of the transit lane in the road 
as for which the car is carrying out current transit. 

[0180] Further, the signal-processing section 244 is equipped with the criteria stopping distance operation 
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part 257, as shown in drawing 10 . This can calculate the distance which a car can slow down and stop in the 
range in which the deceleration of a car does not exceed the set point (for example, -3.0 m/s2) as criteria 
stopping distance. Moreover, it is also possible to calculate as time amount which it will take before the car 
stops, when the basis of target deceleration which changes with time amount is made to slow down a car by 
the below-mentioned operation technique. 

[0181] In this criteria stopping distance operation part 257, road surface mu information on the road as for 
which the car is carrying out current transit or it is going to run from this — whether it is coefficient of 
friction and a dry asphalt way, is a wet asphalt way, is a snowy road, or is a hardened snow way, it is a 
frozen ski slope, or it is a gravel road — is incorporated from communication system 196, the below- 
mentioned car quantity of state presumption section, etc., for example. 

[0182] In this criteria stopping distance operation part 257, the information about the radius of curvature (it 
is an example of a road configuration) in the every place point of the road as for which the car is carrying 
out current transit or it is going to run from this is further incorporated from communication system 1 96, a 
navigation system 194, and front surveillance camera equipment 192 grade. 

[0183] And in this criteria stopping distance operation part 257, the distance which a car can slow down and 
stop from the current vehicle speed calculates as criteria stopping distance according to the following 
operation technique, for example based on these road surface [ that were crowded picking ] mu information, 
and radius-of-curvature information. The operation technique is the same as what was mentioned in two in 
said explanation. 

(1) Based on the road surface mu about the operation current road surface of a current condition (expressed 
by the above-mentioned road surface mu information), and the current vehicle speed V, the current lateral 
acceleration GY of a car and the target order acceleration GX calculate. 

[0184] The current lateral acceleration GY is acquired as calculated value which carried out division process 
of the square of the current vehicle speed V with current TR R of a car (it is acquirable with the above- 
mentioned radius-of-curvature information or said steering angle), or is acquired as a detection value of the 
lateral acceleration sensor 162. 

[01 85] the lateral acceleration GY which made such and was calculated - the one half (it is an example of 
the set point which expected the error of road surface mu information etc. and was set up lower than the 
road surface mu) of a road surface mu - or the target order acceleration GX current when having exceeded 
threshold value (for example, 3.0 m/s2) - min (root (0.8-mu-9.8) (2-GY2), 3.0) 

It is carried out. On the other hand, when having not exceeded, current target order acceleration GX is set to 
0. 

[0186] However, the numeric value in the above-mentioned root notation becomes negative, and the target 
order acceleration GX current when an operation is impossible is setting deceleration (for example, -1.0 
m/s2). 

It is carried out. 

(2) The vehicle speed V5 of 5ms after is presumed by the degree type from the operation current of the 
condition after 5ms (an example of operation spacing). 

[0187] It calculates by the formula from which the travelling direction distance L5 from the current position 
of the car of 5ms after becomes V5=V+GX and 0.005 pans L5=V and 0.005. 

[01 88] The lateral acceleration GY5 of the car of 5ms after is presumed by the degree type further again by 
setting to R5 the road radius of curvature of the point which only the travelling direction distance L5 
separated from the current position of a car. 

[0189] GY5=V52/R5 - based on the calculated presumed lateral acceleration GY5, the target order 
acceleration GY5 of 5ms after is determined like the case of (1). 

(3) The vehicle speed VI 0 of 10ms after is presumed by the degree type from the operation current of the 
condition after 10ms. 

[0190] V10=V5+GX 5-0.005 ~ further - the travelling direction distance L10 from the current position of 
the car of 10ms after - L10=L5+V5 and 0.005 - it calculates by the formula. 

[0191] The lateral acceleration GY10 of the car of 10ms after is presumed by the degree type further again 
by setting to R10 the road radius of curvature of the point which only the travelling direction distance L10 
separated from the current position of a car. 

[0192] GY10=V102/R10 - based on the calculated presumed lateral acceleration GY10, the target order 
acceleration GX 1 0 of 1 0ms after is determined like the case of ( 1 ). 

(4) The vehicle speed V (5andn) after 5andn [ms] is presumed by the degree type from the operation current 
of the condition after 5andn [ms] (number of n:operation cycles > 3). 
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[0193] V(5andn) =V(5- (n-l))+GX (5- (n-1)) and 0.005 - further - the travelling direction distance L 
(5andn) from the current position of the car after 5andn [ms] -- L(5andn) =L(5- (n-1)) +V (5- (n-1)) and 
0.005 -- it calculates by the formula. 

[0194] The lateral acceleration GY (5andn) of the car after 5andn [ms] is presumed by the degree type 
further again by setting to R (5andn) the road radius of curvature of the point which only the travelling 
direction distance L (5andn) separated from the current position of a car. 
[0195] 

GY(5andn) =V(5andn)2/R (5andn) 

Based on the calculated presumed lateral acceleration GY (5andn), the target order acceleration GX (5andn) 
after 5andn [ms] is determined like the case of (1). 

(5) Each above-mentioned operation cycle is repeated until the vehicle speed V (5andn) is set to 0 (i.e., until 
a car stops). Distance at that time (5andn) is made into said criteria stopping distance. 
[0196] In addition, although the road surface mu used in each operation cycle can be incorporated from the 
outside for every operation cycle if it adds, it is also possible to incorporate from the outside in 
consideration of the fact of not changing so frequently, to every setup time (for example, 1 second, several 
seconds) longer than the period of an operation cycle. 

[0197] Since all of the vehicle speed in an every place point until a car stops, travelling direction distance, 
order acceleration, and lateral acceleration are predicted in advance according to the operation technique 
explained above, In the range which does not exceed the car gage physically decided not only by the 
application of the operation of the above-mentioned criteria stopping distance but by the road surface mu 
etc. the control which should be performed to the car now in order that a car may realize the demand set at 
the point with the future - beforehand - and it predicts correctly and correspondence becomes possible 
easily also at the application of controlling the vehicle speed of the car according to it. 
[0198] Further, the signal-processing section 244 is equipped with the recommendation vehicle speed 
acquisition section 258, as shown in drawing 10 . This is based on the signal which communication system 
196 received on radio from the outside of a vehicle. Whether the car is carrying out current transit Or the 
limiting speed by which authorization by law was carried out about the road it is going to run from now on, 
In order that traffic information, such as a halt location, may be acquired and an operator may observe traffic 
regulation further based on the acquired information, that the real vehicle speed does not exceed is the part 
which calculates the value recommended as the recommendation vehicle speed. 
[0199] As shown in drawing 8 , the target order acceleration operation part 220 is equipped with gxl 
operation part 260, gx2 operation part 262, and the operation auxiliary control section 264 in order to 
calculate the target order acceleration of said plurality. 

[0200] gxl operation part 260 calculates the target order acceleration gxl, using alternatively the accelerator 
actuation stroke and brakes operation force which were acquired by actuation information acquisition 
equipment 120. 

[0201] gxl operation part 260 has an accelerator actuation stroke larger than 0, and when the brakes 
operation force is 0 (at the time of drive actuation), specifically, it calculates the target order acceleration 
gxl according to relation as shown in drawing 1 1 in a graph based on the accelerator actuation stroke acc. 
[0202] On the other hand, when the brakes operation force is larger than 0 (at the time of brakes operation), 
gxl operation part 260 calculates the target order acceleration gxl according to relation as shown in drawing 
12 in a graph based on the brakes operation force br. 

[0203] On the other hand, gx2 operation part 262 calculates the target order acceleration gx2 based on said 
recommendation transit locus and said road surface mu information. 

[0204] In this gx2 operation part 262, acceleration before and after generating a car in an every place point 
about the part corresponding to criteria stopping distance among recommendation transit loci by the same 
technique as the operation technique of the order acceleration for calculating criteria stopping distance 
mentioned above is determined as order acceleration gx2. 

[0205] If said operation auxiliary control section 264 is original, it is a part for choosing a suitable thing two 
or more above-mentioned actuators 70 thru/or among 82 for the purpose of executing by proxy operation 
which an operator should perform, or compensating lack of an operator's operation workmanship, decision 
capacity, attentiveness, etc., and raising the safety of a car, and controlling automatically. 
[0206] The function realized by the operation auxiliary control section 264 is shown to drawing 13 by the 
block diagram. Hereafter, it lists concretely. 

(1) operation vicarious execution, the vehicle speed, and the distance-between-two-cars control system 270 - 
- this is a system which controls the real vehicle speed, as in agreement with the setting vehicle speed by the 
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operator, and it calculates order acceleration required for such vehicle speed control as target order 
acceleration gx4. 

[0207] In this vehicle speed and distance-between-two-cars control system 270, distance-between-two-cars 
control (flattery transit control) which, and, and follow a precedence vehicle, and it is started, or follows a 
precedence vehicle based on the signal from forward-looking radar equipment 190, and is stopped further is 
also performed. [ control ] [ following a precedence vehicle and making it slow down a self-car ] [ following 
a precedence vehicle and accelerating it in the range which does not exceed the setting vehicle speed, ] 
[0208] Here, the vehicle speed and the distance-between-two-cars control system 270 explain an example of 
a principle which calculates the target order acceleration gx4. 

[0209] In this vehicle speed and distance-between-two-cars control system 270, it is judged whether a 
precedence vehicle or an obstruction exists on the part corresponding to said criteria stopping distance 
among said recommendation transit loci. When it exists, decelerating a self-car from the current vehicle 
speed so that the real vehicle speed of a self-car may be in agreement with the rate (for example, the rate 
serves as zero when the obstruction has fixed in land) of a precedence vehicle or an obstruction at the 
anticipation attainment stage when it is expected that a self-car will arrive at the current position of a 
precedence vehicle or an obstruction in the future is assumed. 

[02 1 0] In this vehicle speed and distance-between-two-cars control system 270, the car order acceleration in 
an every place point is determined as target order acceleration gx4 during the moderation assumed such by 
using the technique as the operation technique of the order acceleration for calculating criteria stopping 
distance mentioned above in every between from this time to the above-mentioned anticipation attainment 
stage, and installation time interval (for example, 5ms) in which a self-car is the same. 
[021 1] That is, this target order acceleration gx4 is determined as order acceleration with required realizing 
in order to avoid the collision with a precedence vehicle or an obstruction. 

[0212] - the recommendation vehicle speed guidance system 272 — this is a system which controls an 
actuator, as the real vehicle speed of a car does not separate greatly from said recommendation vehicle 
speed, and it calculates order acceleration required for implementation of such a function as target order 
acceleration gx3. 

[0213] In this recommendation vehicle speed guy DANNSU system 272, when the current vehicle speed of 
a car is higher than the recommendation vehicle speed, the target order acceleration gx3 is determined as the 
set point by the side of moderation (for example, -2.0 m/s2), for example. On the other hand, when mostly in 
agreement with the recommendation vehicle speed, it is determined as 0 m/s2. Moreover, when lower than 
the recommendation vehicle speed, it is determined as the set point by the side of acceleration (for example, 
2.0 m/s2). 

[0214] - the automatic urgent brake system 274 — the system which controls an actuator so that a car stops 
when it judges whether this needs to stop a car immediately based on the signal from forward-looking radar 
equipment 190, front surveillance camera equipment 192, and communication system 196 grade and there is 
the need — it is — order acceleration required for implementation of such a function — as the target order 
acceleration gx5 — calculating . 

[0215] In this automatic urgent brake system 274, when it judges with it being required to stop a car 
immediately for example, the target order acceleration gx5 is determined as the set point by the side of 
moderation (for example, -12.0 m/s2). On the other hand, when the need does not exist, the target order 
acceleration gx5 is determined as the zero or more set points (for example, 2.0 m/s2). 
[0216] As shown in drawing 4 , the target rudder angle operation part 222 is equipped with deltal operation 
part 280 and the operation auxiliary control section 282. 

(1) deltal operation part 280 - this is a part which calculates the target rudder angle (desired value of a 
front-wheel rudder angle) delta 1 based on said steering angle theta. The target rudder angle delta 1 can be 
calculated by calculating by carrying out division process of the steering angle theta by the steering gear 
ratio as a fixed value, or carrying out division process by the steering gear ratio as an adjustable value which 
induces car quantity of states, such as the vehicle speed. 

[0217] In addition, although the steering gear which connect mechanically a right-and-left front wheel and 
the steering wheel 44 of each other do not exist really in this operation gestalt if it adds, the steering gear 
which exist really are supposed and the relation (ratio) between the front-wheel rudder angle delta and the 
steering angle theta is described. 

(2) the operation auxiliary control section 282 — this is a part for controlling two or more actuators, in order 
to mainly execute by proxy operation which an operator should perform, if it is original. 

[021 8] As shown in drawing 14 , this operation auxiliary control section 282 is equipped with the rain 
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keeping system 286. 

[02 1 9] This rain keeping system 206 is a system which calculates the target rudder angle delta 2 with 
required realizing in order that a car may trace said recommendation transit locus on the basis of said target 
order acceleration gx4 covering the die length of said criteria stopping distance. 

[0220] Here, the rain keeping system 286 explains an example of a principle which calculates the target 
rudder angle delta 2. 

[0221] The target vehicle speed Vd in each stage when a car traces a recommendation transit locus sets 
operation spacing of that to tO, and the current vehicle speed is expressed with V0, then a degree type. 
[0222] While the count of an operation is expressed and a car runs covering the die length of said criteria 
stopping distance, the increment of Vd(n) =V(n-l)+gx4, t0, however the subscript "(n)" is carried out every 
[ 1 ]. 

[0223] Moreover, the locations X and Y in each stage t of a car are expressed with a degree type on 
rectangular coordinate system X-Y which sets a zero to X0 and Y0. 

The coordinate-value beta:car-body horizontal slip angle ya on a Y-axis parallel to the coordinate-value 
Yxar cross direction on integralcos(beta+ya) dtY(t) =Y0[ X(t) =X0+V and ]+V and integralsin(beta+ya) dt, 
however the X-axis parallel to Xxar longitudinal direction: The yaw angle of a car (it is acquirable if it 
integrates with a yaw rate about time amount) 

When the premise that car-body slip-angle beta is about 0 is applied here, the location X in each stage n of a 
car (n) and Y (n) are expressed with a degree type after all. 

[0224] X(n) =X(n-l)+ - V(n), cos(ya) and toY(n) =Y(n-l)+V (n), sin (ya), and to - these formulas express 
an example car location-rate-related [ above-mentioned ]. 

[0225] Moreover, the yaw angle ya in each stage n of a car (n) is expressed with a degree type. 
[0226] ya(n) =ya(n-l)+t0 and V(n) -delta (n) /L- (1+Kh-V2 (n)) 

However, delta: car rudder angle Kh, i.e., a front- wheel rudder angle,: Stability factor (known) 
L: The wheel base of a car (known) 

Therefore, the target rudder angle delta 2 in each stage n while a car runs covering the die length of criteria 
stopping distance is expressed with a degree type if the road surface slant angle sa presumed by road surface 
slant presumption equipment 180 is taken into consideration. 

[0227] delta(n) =(ya(n)-ya (n-1)) -(1+Kh-V2 (n)) -L/(t0andV (n))-L-Kh-sa - this formula is a formula 
expressing the two-flower model which describes the behavior of a car in the linear range regularly. The 
two-flower model is a model of the format which describes not dynamic behavior but the static behavior of a 
car. 

[0228] When having added and it was a large value as the steering angle delta required since the lane a car 
runs is saved on a recommendation transit locus is 90 degrees, made it in addition, more suitable for an 
operator to depend rather than having depended for a rain keeping on the rain keeping system 286. 
[0229] However, displeasure may be given to an operator in canceling the rain keeping control by the rain 
keeping system 286 suddenly, when it becomes clear that the steering angle delta required for a rain keeping 
becomes quite large from usual in the immediately next moment during car transit. 
[0230] then, the time of it becoming clear that the stage for which the future transit locus of a car is 
predicted within to some extent long limits, and the big steering angle delta for a rain keeping is needed will 
come in the future, i.e., quite this side of a stage that the big steering angle delta is needed If it warns the 
operator of rain keeping control being canceled in the future, an operator will operate being ready for that 
and does not need to give an operator displeasure at the time of actual cancellation of rain keeping control. 
[0231] Whenever [ target order acceleration-and-deceleration / of five / which were calculated as mentioned 
above ], gxl thru/or gx5 are supplied to the selection section 224, as shown in drawing 8 . Although this 
selection section 224 chooses a suitable thing as target order acceleration gx6 as mentioned above among 
the target order acceleration gxl of these five thru/or gx5, that selection is performed according to the 
selection rule defined beforehand. 

[0232] The fundamental view at the time of setting up these selection rule is as follows. 

(1) The vehicle speed and the distance-between-two-cars control switch 146 are operated by the operator, by 
that cause, when an operator permits activation of the vehicle speed and distance-between-two-cars control, 
it does not ask whether it is at the drive actuation time, or it is at the brakes operation time in this case, but 
selection of target order acceleration is performed so that priority may be given to an operator's operation. 

(2) The recommendation vehicle speed guidance switch 1 50 is operated by the operator, and thereby, when 
an operator permits activation of recommendation vehicle speed guidance control, the criteria of selection 
differ in the time of drive actuation and brakes operation in this case. 
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[0233] a. If the drive actuation Tokizane vehicle speed is below the recommendation vehicle speed, 
selection of target order acceleration will be performed so that priority may be given to an operator's 
operation, but when higher than the recommendation vehicle speed, selection of target order acceleration is 
performed so that the recommendation vehicle speed may be realized. 

[0234] b. It does not ask whether the brakes operation Tokizane vehicle speed is below the recommendation 
vehicle speed, but selection of target order acceleration is performed so that priority may be given to an 
operator's operation. 

(3) When it judges with it being required for the automatic urgent brake system 274 to stop a car 
immediately, even if it is at the drive actuation time, selection of target order acceleration is performed in 
this case so that the emergency shut down of a car may be realized. Moreover, at the time of brakes 
operation, the one where an absolute value is larger is chosen as target order acceleration gx6 among the 
deceleration reflecting an operator's brakes operation, and the target order acceleration gx5 (in this case, 
deceleration in a narrow sense is meant) which the automatic urgent brake system 274 calculated. 
[0235] In the above, although selection rule were explained notionally, it explains concretely hereafter. 

(1) When the vehicle speed and the distance-between-two-cars control switch 146 are operated, and the 
recommendation vehicle speed guidance switch 150 is also operated, and a. brakes operation force is larger 
than 0, it is gx6=min (gxl , gx2, gx3, gx4, gx5). 

b. When the brakes operation force is 0 and an accelerator actuation stroke is larger than 0, it is gx6=min 
(max (gxl , gx2, gx4), gx3, gx5). 

c. When a brakes operation force and accelerator actuation stroke is also 0, it is gx6=min (gx2, gx3, gx4, 
gx5). 

(2) The vehicle speed and the distance-between-two-cars control switch 146 are [ although operated, ] 
gx6=min (gxl, gx2, gx4, gx5), when the recommendation vehicle speed guidance switch 150 is not 
operated, and a. brakes operation force is larger than 0. 

b. When the brakes operation force is 0 and an accelerator actuation stroke is larger than 0, it is gx6=min 
(max(gxl,gx2,gx4),gx5). ^ , n a ^ 

c. When a brakes operation force and accelerator actuation stroke is also 0, it is gx6=mm (gx2, gx4, gx!>). 
However, the minimum value max ( , ) of two or more numeric values in a min( , ):parenthesis: The 
maximum (3) vehicle speed and the distance-between-two-cars control switch 146 of two or more numeric 
values which can be set in a parenthesis are [ although not operated, ] gx6=min (gxl, gx3, gx5), when the 
recommendation vehicle speed guidance switch 1 50 is operated, and a. brakes operation force is larger than 
0. 

b. When the brakes operation force is 0 and an accelerator actuation stroke is larger than 0, it is gx6=min 
(gxl,gx3,gx5). 

c. When a brakes operation force and accelerator actuation stroke is also 0, it is gx6=min (gx3, gx5). 

(4) When neither the vehicle speed and the distance-between-two-cars control switch 146 nor the 
recommendation vehicle speed guidance switch 150 is operated, it is gx6=min (gxl, gx5). 

Two target rudder angles delta 1 and delta2 calculated as mentioned above are supplied to the selection 
section 226, as shown in drawing 8 . Although this selection section 226 chooses a suitable thing as a target 
rudder angle delta 3 as mentioned above between these two target rudder angles delta 1 and delta2, that 
selection is performed according to the selection rule defined beforehand. 
[0236] The contents of these selection rule are as follows. 

(1) The rain keeping 148 is operated by the operator, and when there is no declaration of intention that an 
operator wants to steer himself, the target rudder angle delta 2 calculated by the rain keeping system 286 is 
chosen as a target rudder angle delta 3 in this case. 

(2) Although the rain keeping 148 is not operated by the operator or it is operated, when there is declaration 
of intention that an operator wants to steer himself, the target rudder angle delta 1 which reflected steering 
by the operator directly is chosen as a target rudder angle delta 3 in this case. 

[0237] In addition, if it adds, in this selection section 226, the existence of declaration of intention that an 
operator wants to steer himself will be judged based on the information from said revolution judging section 
254. 

[0238] As mentioned above, although the function of the high order command section 210 was explained, 
the contents of the module for the high order command sections in drawing 3 are notionally expressed with 
the flow chart to drawing 15 . 

[0239] Besides, it sets to the module for the command sections, and is step SI (it only expresses with "SI" 
hereafter.) first. It sets to suppose that it is the same about other steps, and acquisition equipment 120 thru/or 
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the signal from 124 are processed. This SI constitutes the three signal-processing sections 240 thru/or 244. 
[0240] Next, in S2, the above-mentioned target order acceleration gxl calculates. These S2 constitutes gxl 
operation part 260. Then, in S3, the above-mentioned target order acceleration gx2 calculates. These S3 
constitutes gx2 operation part 262. Then, in S4, the above-mentioned target order acceleration gx3 thru/or 
gx5 calculate. This S4 constitutes the operation auxiliary control section 264. 

[0241] Then, in S5, it is chosen [ whenever / target order acceleration-and-deceleration / of these five ] as 
gx6 whenever [ target order acceleration-and-deceleration / of the above-mentioned / one / of gxl thru/or the 
gx(es)5 ]. These S5 constitutes the selection section 224. 

[0242] Then, in S6, the above-mentioned target rudder angle delta 1 calculates. These S6 constitutes deltal 
operation part 280. Then, in S7, the above-mentioned target rudder angle delta 2 calculates. These S7 
constitutes the operation auxiliary control section 282. 

[0243] Then, in S8, it is chosen as a target rudder angle delta 3 of the above-mentioned [ one ] of these two 

target rudder angles deltal and delta2. These S8 constitutes the selection section 226. 

[0244] Above, one activation of this module for the high order command sections is completed. 

[0245] The software configuration of the low order command section 212 shown in drawing 4 is classified 

paying attention to a function, and is shown to drawing 16 by the block diagram. 

[0246] The low order command section 212 is constituted so that the following part may be included. 

(1) the car quantity of state presumption section 300 — this is a part which presumes the quantity of state of 
a car according to a known principle based on the signal from operation information acquisition equipment 
120, car information acquisition equipment 122, and environmental-information acquisition equipment 124. 
[0247] In this car quantity of state presumption section 300, car quantity of states, such as the road surface 
mu of the road the vehicle speed V and a car are running, car-body slip-angle beta, front- wheel slip-angle 
alphaf, and rear wheel slip-angle alphar; are presumed whenever [ wheel speed / of each wheel 10 ] based on 
the lateral acceleration of a car body, a yaw rate, etc. The high order command section 210 can refer a 
required thing at any time among the presumed car quantity of states. 

[0248] In this car quantity of state presumption section 300, although whenever [ wheel speed ] is max 

among four wheels 10 as the vehicle speed V is known well, whenever [ wheel speed ] is presumed based on 

the fact that possibility of being in agreement with the true vehicle speed is high, for example. 

[0249] Moreover, in this car quantity of state presumption equipment 300, it is presumed based on the after 

[ real forward ] acceleration and real lateral acceleration of a car when the yaw rate whose road surface mu 

is the deflection from the target yaw rate of a real yaw rate exceeds the set point for example. 

[0250] Generally, when the cornering property of a tire shifts to a nonlinear field from a linearity field, it 

sets, and it is thought that coefficient of friction between a tire and a road surface reached peak value, it is 

possible and the peak value is reflecting the road surface mu. 

[0251] On the other hand, if a target yaw rate is calculated on the basis of a two linearity model, that the 
above-mentioned yaw rate deflection exceeds the set point means after all that the cornering property of a 
tire shifts to a nonlinear field from a linearity field. 

[0252] Based on such knowledge, a road surface mu is presumed in this operation gestalt based on the after 
[ real forward ] acceleration and real lateral acceleration of a car when the above-mentioned yaw rate 
deflection exceeds the set point. 

[0253] Specifically, a road surface mu is calculated as a square root of the sum of the square of the after 
[ real forward ] acceleration of a car when the above-mentioned yaw rate deflection exceeds the set point, 
and the square of real lateral acceleration. 

[0254] Moreover, in this car quantity of state presumption section 300, car-body slip-angle beta is presumed 
based on lateral acceleration, the vehicle speed, a yaw rate, etc. by using the car model showing flat-surface 
movement including sideslipping movement and yaw movement of a car, for example as indicated by the 
patent No. 2962025 official report. This car model is an example of the car model which describes the 
dynamic behavior of a car. 

(2) the target car quantity of state operation part 302 ~ this is a part which calculates the target yaw rate yrd 
of a car, and target car-body slip-angle betad as a target car quantity of state based on operation information, 
the real quantity of state of a car, etc., respectively. 

[0255] Therefore, the target car quantity of state operation part 302 is equipped with the target yaw rate 

operation part 3 1 0 and the target car-body slip-angle operation part 3 1 2 as shown in drawing 1 7 . 

[0256] In the target yaw rate operation part 310, the target yaw rate yrd calculates using a degree type based 

on the presumed vehicle speed V and the target rudder angle delta 3. 

3/(l+Kh-V2) (-L) of yrd=V-delta 
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On the other hand, in the target car-body slip-angle operation part 312, target car-body slip-angle betad 
calculates using a degree type based on the presumed vehicle speed V and the target rudder angle delta 3. 
betad= (1- (m-Lf-V2) (/(2 and L-Lr-Kr))) and 3/(l+Kh-V2) (-L) of Lr-delta 
However, m: Car weight (known) 

Lf: Distance to front-wheel axle empty vehicle both the centers-of-gravity point (known) 
Lr: Distance to rear wheel axle empty vehicle both the centers-of-gravity point (known) 
Kr: Cornering stiffness of a rear wheel (known) 

(3) the controlled-variable operation part 304 - this is a part which calculates the controlled variable which 
should control a required thing two or more actuators 70 thru/or among 82 in order to realize the target car 
quantity of state calculated by the target car quantity of state operation part 302 so that the stability of the 
behavior of a car may not fall. 

[0257] This controlled-variable operation part 304 calculates the target yaw moment Md about a car body, 
the final target order acceleration gxd, and the target lateral acceleration gyd as a controlled variable based 
on a real quantity of state, a target quantity of state, etc. of a car, respectively. 
[0258] Therefore, the controlled-variable operation part 304 is equipped with the target yaw moment 
operation part 320, the target order acceleration operation part 324, and the target lateral acceleration 
operation part 326 as shown in drawing 18 . 

[0259] - the target yaw moment operation part 320 — in this target yaw moment operation part 320, the 
target yaw moment Md (it is not an absolute value but a relative value) additionally generated by the car 
body calculates using a degree type based on real car-body slip-angle beta and target car-body slip-angle 
betad, the real yaw rate yr, and the target yaw rate yrd. 
Md=aand(beta-betad) +b- (yr-yrd) 

However, a : They are a fixed value or the vehicle speed V, and the adjustable value that changes according 
to a road surface mu. In this target order acceleration operation part 324 the adjustable value from which a 
sign changes according to a forward b:fixed value or the vehicle speed V, and a road surface mu — it is — a 
sign ~ negative and the target order acceleration operation part 324 - When the behavior of a car has the 
unstable target order acceleration gx6 supplied from the high order command section 210, the acceleration 
inclination of a car decreases (whether acceleration decreases). It changes from acceleration to moderation, 
or deceleration increases, and is amended, and the final target order acceleration gxd calculates by the 
amendment. 

[0260] In this target order acceleration operation part 324, the amount gPlus of amendments for amending 
the target order acceleration gx6 is determined. Let the amount gPlus of amendments be the value which 
amends it by being added to the target order acceleration gx6 in this operation gestalt. It takes a forward 
value to increase the target order acceleration gx6 so that it may take a negative value and may accelerate a 
car conversely, when the target order acceleration gx6 wants to decrease so that the amount gPlus of 
amendments may decelerate a car. 

[0261] In this operation gestalt, concretely, as shown in drawing 19 , according to the absolute value of yaw 
rate deflection deltayr which is the deflection from the target yaw rate yrd of the real yaw rate yr, the 
estimate gPlusO of the amount gPlus of amendments is determined. This estimate gPlusO can give a 
definition as a negative value which an absolute value increases as the absolute value of for example, yaw 
rate deflection deltayr (degree/second) increases. 

[0262] In this target order acceleration operation part 324, the gain VGain by which it multiplies in order to 
amend the estimate gPlusO determined by making it such is determined. This gain VGain can give a 
definition as a value which increases to 1 which is maximum as for example, the vehicle speed V increases. 
[0263] In this target order acceleration operation part 324, when the gain VGain determined as the estimate 
gPlusO determined as mentioned above as mentioned above multiplies, the final amount gPlus of 
amendments calculates. 

[0264] In this target order acceleration operation part 324, although the final target order acceleration gxd 
calculates by adding that calculated amount gPlus of amendments to the target order acceleration gx6, as 
shown in drawing 20 , it restricts at the time of car acceleration, and decreases by the adjustable percentage 
reduction gk (%) in this operation gestalt. Furthermore, in this operation gestalt, it is restricted so that 
acceleration before and after the target order acceleration gxd is equivalent to a road surface mu, as shown 
in this drawing may not be exceeded. This limit is equivalent to the traction control which controls that the 
spin inclination of a driving wheel increases at the time of a car drive. 

[0265] The above-mentioned percentage reduction gk is calculated in this operation gestalt based on the 
target yaw moment Md and yaw rate deflection deltayr. Specifically, let yaw rate deflection deltayr be the 
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percentage reduction gk with the final larger one among the provisional percentage reduction gk determined 
from a viewpoint of the target yaw moment Md without taking into consideration, and the provisional 
percentage reduction gk determined from a viewpoint of yaw rate deflection deltayr without taking the 
target yaw moment Md into consideration. 

[0266] By the way, the target order acceleration gx6 is decreased, the target order acceleration gxd is 
obtained, and when necessary [ to return the target order acceleration gxd to the target order acceleration 
gx6 ] after decelerating a car so that it may be realized, in having returned the target order acceleration gxd 
immediately, a steep change may arise in the behavior of a car. 

[0267] Then, in this operation gestalt, the return inclination of the target order acceleration gxd is restricted. 
That is, when percentage reduction gk tends to be updated by zero after it is set as the value which is not 0, 
as gently updated in 0 over a certain time amount (for example, 1 second), it is changed. 
[0268] As this operation gestalt is shown in drawing 21 , percentage reduction gk is determined that it will 
increase according to the target yaw moment Md, then, specifically, the gain Gain corresponding to a road 
surface mu and the vehicle speed V is determined. The percentage reduction gk by which a decision of the 
determined gain Gain was made [ above-mentioned ] is multiplied, and, thereby, the provisional percentage 
reduction gk corresponding to the target yaw moment Md calculates. 

[0269] Furthermore, in this operation gestalt, as shown in drawing 21 , percentage reduction gk is 
determined that it will increase according to yaw rate deflection deltayr, and, thereby, the provisional 
percentage reduction gk corresponding to yaw rate deflection deltayr calculates. 
[0270] Then, in this operation gestalt, as shown in drawing 21 , the larger one is chosen between two 
provisional percentage reduction gk calculated above. Then, to the percentage reduction gk, the above- 
mentioned return inclination limit will be performed and the final percentage reduction gk will calculate by 
that cause. 

[0271] - the target lateral acceleration operation part 326 — this target lateral acceleration operation part 326 
calculates the target lateral acceleration gyd based on the target yaw rate yrd and the vehicle speed V. 
[0272] This target lateral acceleration operation part 326 calculates the target lateral acceleration gyd for 
example, using a degree type. 

[0273] Although the function of the low order command section 212 was explained more than grd=yrd-V, 
the contents of the module for the low order command sections in drawing 3 are notionally expressed with 
the flow chart to drawing 22 . 

[0274] In this module for the low order command sections, the above-mentioned car quantity of state is first 
presumed in S31. These S31 constitutes the car quantity of state presumption section 300. 
[0275] Next, in S32, the above-mentioned target yaw rate yrd calculates. These S32 constitutes the target 
yaw rate operation part 310. Then, in S3 3, the above-mentioned target car-body slip-angle betad calculates. 
These S33 constitutes the target car-body slip-angle operation part 312. 

[0276] Then, in S34, the above-mentioned target yaw moment Md calculates. These S34 constitutes the 
target yaw moment operation part 320. Then, in S35, the above-mentioned target order acceleration gxd 
calculates. These S35 constitutes the target order acceleration operation part 324. Then, in S36, the above- 
mentioned target lateral acceleration gyd calculates. These S3 6 constitutes the target lateral acceleration 
operation part 326. 

[0277] Above, one activation of this module for the low order command sections is completed. 
[0278] The software configuration of the activation section 214 shown in drawing 4 is hierarchized by 
drawing 23 paying attention to a function, and is shown to it by the block diagram. 
[0279] The activation section 214 is constituted so that the following part may be included. 
A. The distribution section 340 is a part which distributes the controlled variable which should control all 
the actuators 70 thru/or 82 integrative about all the actuators 70 thru/or 82, in order to realize the target car 
quantity of states Md, gxd, and gyd which were prepared, concerning two or more actuators 70 thru/or 82 of 
the whole besides [ high order distribution section 340 ], and were supplied from the low order command 
section 212. 

[0280] All the actuators 70 thru/or the controlled variable (henceforth a "whole controlled variable") by 82 
are distributed [ in / besides / the distribution section 340 ] to three. These three are as follows. 

(1) the amount of order force related distributions — this is an amount distributed to the combination of the 
power train and brake 56 containing the element 14 which controls each wheel 10 order force for a whole 
controlled variable, i.e., an engine, and transmission 24. 

(2) the amount of vertical force related distributions — this is the element which controls the vertical force of 
each wheel 10 for a whole controlled variable, i.e., the amount which distributes to a suspension 62. 
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(3) the amount of lateral-force related distributions — this is an amount distributed to the element which 
controls the lateral force of each wheel 10 for a whole controlled variable, i.e., the steering system 
containing the front steering system 50 and the rear steering system 52. 

B. the low order distribution section 342 — this low order distribution section 342 is a part which distributes 
the controlled variable which was prepared about two or more actuators 70 thru/or the part of 82, and was 
supplied from the high order distribution section 340 to some of those actuators. 

[0281] This low order distribution section 342 is formed in relation to the combination of a power train and 
a brake 56 in this operation gestalt. This low order distribution section 342 determines the amount of power- 
train related distributions which distributes the amount of force related distributions before and after 
supplying from the high order distribution section 340 to a power train, and the amount of brake related 
distributions distributed to a brake 56. 

C. a control section 344 - this control section 344 is a part which controls two or more actuators 70 thru/or 
82 so that the controlled variable supplied from the high order distribution section 340 or the low order 
distribution section 342 is realized. 

[0282] The high order distribution section 340, the low order distribution section 342, and the control 
section 344 which were explained above realize the function of the proper given to each by making a 
computer 90 perform bottom two or more mutually-independent modules on a software configuration, 
respectively. Therefore, as shown in drawing 3 , the module for the high order distribution sections, the 
module for the low order distribution sections, and the module for control sections carry out mutually- 
independent, and are memorized by ROM94. 

[0283] In the above, although the software configuration of the high order distribution section 340, the low 
order distribution section 342, and a control section 344 was explained roughly, it explains concretely 
hereafter. 

(1) As besides [ high order distribution section 340 ] shown in drawing 24 , the distribution section 340 is 
constituted so that the target tire order force operation part 370, the target steering controlled-variable 
operation part 372, and the target suspension controlled-variable operation part 374 may be included. 
[0284] In the target tire order force operation part 370, the target individual order force fx calculates as 
target tire order force (the amount of said order force related distributions). 

[0285] The contents of activation of the : target tire order force operation part 370 are notionally expressed 
with the flow chart to drawing 25 . 

[0286] First, in S51, the whole target order force Fx which should be realized in the four whole wheel 10 
calculates. This operation is performed for example, using a degree type. 
[0287] Fx=gxd-m, however "m" express car mass. 

[0288] Next, in S52, in order to distribute the calculated whole target order force Fx to each wheel 10, the 
provisional target individual order force which should be realized every wheel 10 calculates. 
[0289] This operation can be carried out so that the whole target order force Fx may be distributed to each 
wheel 10 in proportion to the magnitude of the basis of the premise of making into homogeneity the rate to 
which each wheel 10 pays the whole target order force Fx among these four wheels 10, and the friction 
circle of each wheel 10. 

[0290] If the magnitude of each friction circle of a forward left ring, a forward right ring, a left rear nng, and 
a right rear ring expresses each vertical force of a forward left ring, a forward right ring, a left rear ring, and 
a right rear ring with fzfl, fzfr, fzrl, and fzrr, it can be expressed with mufl-fzfl, mufr-fzfr, murl-fzrl, and 
murr-fzrr. 

[0291] In this case, the each provisional target individual order force fxflO, fxfrO, fxrlO, and fxrrO of a 
forward left ring, a forward right ring, a left rear ring, and a right rear ring is searched for by the degree type. 

[0292] 

fxflO=Fx-(mufl-fzfl)/(m-B) 
fxfrO=Fx-(mufr-fzfr)/(m-B) 
fxrlO=Fx-(murl-ferl)/(m-B) 
fxrrO=Fx-(murr-fizrr)/(m-B) 

However, mass g of m:car: The vertical force fzfl, fzfr, and fzrl and fzrr of a term required to calculate the 
provisional target individual order force fxflO, ficfrO, ficrlO, and ficrrO in which it explained more than 
gravitational acceleration B:micro fl-fzfl+mu fr-fefr+mu rl-fcrl+mu rr-fzrr, i.e., a forward left ring, a 
forward right ring, a left rear ring, and a right rear ring can be calculated for example, using a degree type. 
[0293] fzfl=fzfO+m- (-gx-H/L/2-gy-H-froll/T) 
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fcfr=fcfO+m- (-gx-H/L/2+gy-H-frolbT) 
ferl=fcrO+m- (gx-H/IV2-gy-H-(l-froliyT) 
fzii-fziO+m- (gx-H/L/2+gy-H-(l-froll)/T) 

However, mxar mass H (known): Center-of-gravity quantity (known) 
L: The wheel base of a car (=Lf+Lr) 

froll: The front roll stiffness criterion which takes the value not more than more than 01 (acquired from the 
below-mentioned target suspension controlled- variable operation part 374) 
T: The tread of a car (known) 

fzfO: Static allocation for each front wheel of vehicle load (=m-Lr/L/2) 
fzrO: Static allocation to each rear wheel of vehicle load (=m-Lf7L/2) 

Lf: Distance Lr to front- wheel axle empty vehicle both the centers-of-gravity point : to distance **** to rear 
wheel axle empty vehicle both the centers-of-gravity point The lateral force fyfl, fyfr, and fyrl and fyrr of a 
forward left ring, a forward right ring, a left rear ring, and a right rear ring For example, it is possible to 
calculate using a degree type based on lateral acceleration gy, the yaw angular acceleration dyr (for it to be 
acquirable by differentiating a yaw rate about time amount), the vertical force fzfl, fcfr, and fzrl of each 
wheel 1 0, fzrr, etc. 

[0294] fyfHm-gy-Lr+I-dyr) andfcfl/(L- (fcfl+fcfr)) 
fyfr=(m-gy-Lr+I-dyr) andfcfr/(L- (fefl+fcfr)) 
fVrl=(m-gy-Lf-I-dyr) andferl/(L- (ferl+fcrr)) 
fyrr=(m-gy-Lf-I-dyr) andfzrr/(L- (fzrl+fcrr)) 

However, "I" expresses the yaw moment of inertia (known) of a car. 

[0295] Then, in S53 of drawing 25 , when the provisional target individual order force fxO calculated as 
mentioned above is realized in a car, the yaw moment it is expected to be to be additionally generated on the 
car calculates as yaw moment variation. 

[0296] Although the technique of calculating the yaw moment variation is explained hereafter, it explains 
taking the case of the case where the provisional target individual order force fxO which should be realized 
in a car is damping force, and since it is the same about the case where it is driving force, explanation is 
omitted. 

[0297] The yaw moment variation Mfl, Mfr, Mrl, and Mrr accompanying having given damping force to the 
forward left ring, the forward right ring, the left rear ring, and the right rear ring is divided into the condition 
that resultant force with the damping force of each wheel 10 and lateral force does not reach the friction 
circle from which a radius changes according to the vertical force of that, and the condition of having 
reached, and is calculated. 

[0298] The operation technique is typically explained taking the case of the condition that said resultant 
force reached the friction circle. 

[0299] The yaw moment variation Mfl, Mfr, Mrl, and Mrr made into the damping force of each wheel 10 is 
equal to the sum of the yaw moment variation Mxfl, Mxfr, and Mxrl by the direct moment by the damping 
force, Mxrr, the yaw moment variation Myfl, Myfr, and Myrl accompanying lateral-force reduction of each 
wheel 10 and Myrr, and the yaw moment variation Mzfl, Mzfr, and Mzrl accompanying lateral-force change 
of each wheel 10 in accordance with change of a friction circle radius and Mzrr. 

[0300] The yaw moment variation Mzfl, Mzfr, and Mzrl and Mzrr are the values in which the radius of the 
friction circle of each wheel 10 changed to it, and the lateral force of each wheel 10 also reflected the 
phenomenon in which changed and yaw moment variation changed with the change, by the change when 
load migration took place in the car here. 

[0301] Specifically, the yaw moment variation Mxfl, Mxfr, and Mxrl and Mxrr are calculated for example, 
by the degree type. 

[0302] The direct yaw moment by damping force calculates the yaw moment variation Myfl, Myfr, and 

Myrl by Mxfl=T-fxfl / lateral force decreasing 2 Mxfr with 2Mxrr=-T-fkrr [ =-T-6cfr/2 Mxrl=T-fxrl/]/2 and 

damping force, and Myrr for example, by the degree type. 

[0303] Myfl=-Lf- (micro-Afl - root (mu2 and Afl2-fxfl2)) 

Myft=-Lf- (micro- Afr - root (mu2 and Afr2-fxfr2)) 

Myrl=Lr- (micro-Arl - root (mu2 and Arl2-fxrl2)) 

Myrr=Lr- (micro-Arr - root (mu2 and Arr2-fxrr2)) 

However, Afl:fzfl+H-fxfl/(2andL) 

Afr:fzfr+H-fxfr/(2andL) 

Arl:fzrl+H-6crl/(2andL) 
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Arr:fzrH-H-fxrr/(2andL) 

Moreover, order load migration takes place with damping force, and the yaw moment variation Mzfl, Mzfr, 
and Mzrl by the radius of a friction circle changing and Mzrr are calculated for example, by the degree type. 
[0304] 

Mzfl=Lf-mu-H-fxfl/(2andL) 
Mzfr=Lf-mu-H-fxfr/(2andL) 
Mzrl=Lr-mu-H-fxrl/(2andL) 
Mzrr=Lr-mu-H-fxrr/(2andL) 

And the yaw moment variation Mfl, Mfr, Mrl, and Mrr as total value is expressed with a degree type. 
[0305] In Mfl=Mxfl+Myfl+MzflMfr=Mxfr+Myfr+MzfrMrl=M^ then 
S54 of drawing 25 , the policy objective individual order force fx calculates every wheel 10 based on the 
calculated yaw moment variation and size relation with said target yaw moment Md by amending the 
provisional target individual order force fxO if needed. 

[0306] In this operation gestalt, when the absolute value of the target yaw moment Md does not exceed the 
set point (for example, 300Nm) The target yaw moment Md fundamentally Angle-of-rotation control of 
each wheel 10 When it realizes by (for example, vehicle rotation rudder parameters, such as a toe angle and 
a camber angle, are controlled) and is over the set point A part not to exceed is angle-of-rotation-controlled 
[ of each wheel 10 ], and a part to have exceeded is realized by each wheel 10 order force control (the 
damping force by the brake 56, the damping force by engine brake, and the driving force by the power train 
are controlled), respectively. 

[0307] Therefore, in S54, amendment of the provisional target individual order force fxO will be correctly 
performed based on the size relation between said calculated yaw moment variation and the part which 
should be realized by each wheel 10 order force control among said target yaw moments Md. However, the 
part of explanation which should be generated by the laterality of each wheel 10 order force among the 
target yaw moments Md is only called target yaw moment Md for convenience within limits considered not 
to produce a doubt. However, the target yaw moment Md is defined as the sense which promotes revolution 
of a car serving as forward. _ 
[0308] In S54, when the calculated yaw moment variation is specifically in agreement with the target yaw 
moment Md, the provisional target individual order force fxO of each wheel 10 is made into the policy 
objective individual order force fx as it is. 

[0309] On the other hand, when the calculated yaw moment variation is insufficient at the target yaw 
moment Md, while carrying out the increment in deltafx of the damping force about the revolution inner 
ring of spiral wound gasket of the right-and-left rear wheels, the target yaw moment Md tends to be attained 
by carrying out deltafx reduction of the damping force about the revolution outer ring of spiral wound 
gasket of the right-and-left front wheels. And deltafx for it calculates. 

[0310] In this case, the policy objective individual order force fx calculates by making the provisional target 
individual order force fxO (driving force being expressed with forward and damping force being expressed 
with negative) carry out deltafx reduction about the revolution inner ring of spiral wound gasket of the right- 
and-left rear wheels, and making it carry out the increment in deltafx about the revolution outer ring of 
spiral wound gasket of the right-and-left front wheels. About wheels other than these, the provisional target 
individual order force fxO is made into the policy objective individual order force fx as it is. 
[031 1] Moreover, when the calculated yaw moment variation exceeds the target yaw moment Md, while 
carrying out the increment in deltafx of the damping force about the revolution outer ring of spiral wound 
gasket of the right-and-left front wheels, the target yaw moment Md tends to be attained by carrying out 
deltafx reduction of the damping force about the revolution inner ring of spiral wound gasket of the right- 
and-left rear wheels. And deltafx for it calculates. 

[0312] In this case, the policy objective individual order force fx calculates by making the provisional target 
individual order force fxO carry out deltafx reduction about the revolution outer ring of spiral wound gasket 
of the right-and-left front wheels, and making it carry out the increment in deltafx about the revolution inner 
ring of spiral wound gasket of the right-and-left rear wheels. About wheels other than these, the provisional 
target individual order force fxO is made into the policy objective individual order force fx as it is. 
[03 1 3] It becomes possible to attain the target yaw moment Md, maintaining the total value of the target 
individual order force, i.e., the whole target order force, according to this operation gestalt so that clearly 
from the above explanation. 

[0314] In the target steering controlled-variable operation part 372 shown in drawing 24 , target front-wheel 
slip-angle alphafd and target rear wheel slip-angle alphard calculate as a target steering controlled variable 
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(said amount of lateral-force related distributions). 

[0315] Target front-wheel slip-angle alphafd and target rear wheel slip-angle alphard also means the relative 
value which means the variation from the current slip angle of a front wheel or a rear wheel here. 
[0316] In this target steering controlled-variable operation part 372, target front-wheel slip-angle alphafd 
and target rear wheel slip-angle alphard calculate based on the difference of the real yaw rate yr and the 
target yaw rate yrd so that the yaw moment generated by that steering control on a car may not exceed said 
set point of the target yaw moment Md. 

[0317] In this operation gestalt, target front- wheel slip-angle alphafd calculates using a degree type. 
[03 1 8] alphafd=kf- (yr-yrd) 
However, "kf 1 is a forward constant. 

[03 19] Moreover, in this operation gestalt, target rear wheel slip-angle alphard calculates using a degree 
type. 

[0320] alphard=kr- (yr-yrd) 
However, "kr" is a negative constant. 

[0321] In the target suspension controlled-variable operation part 374 shown in drawin g 24 , a target spring 
constant, a target absorber damping coefficient, and target roll rigidity calculate about each of each front 
wheel and each rear wheel as a target suspension controlled variable (said amount of vertical force related 
distributions). 

[0322] The target spring constant of each front wheel is calculated for example, using a degree type. 
[0323] KfbO+Kfbl, root(gxd2+gyd2)-Kfb2 and DF however KfbO and Kfbl, the Kfb2:constant DF: Drift 
parameter (parameter which has a negative value in being a forward value and spin when the class of the 
abnormality is drift out while an absolute value increases so that strength with unusual yaw movement of a 
car is strong) 

This drift State parameter DF can be calculated as a product of the deflection from the target yaw rate yrd of 
the real yaw rate yr, and the sign of the real yaw rate yr. 

[0324] The target absorber damping coefficient of each front wheel is calculated for example, using a degree 
type. 

[0325] KfcO+Kfcl, root(gxd2+gyd2)-Kfc2 and DF, however KfcO, Kfcl, Kfc2: Calculate the target roll 

stiffness criterion froll of constant each front wheel for example, using a degree type. 

[0326] KfrO+Kfrl, root(gxd2+gyd2)-Kfr2 and DF, however KfrO, Kfrl, Kfr2: As mentioned above, the 

target roll stiffness criterion froll by which constant operation was carried out is supplied to the target tire 

order force operation part 370, and is used for calculating the vertical force fz of each wheel 10. 

[0327] The target spring constant of each rear wheel is calculated for example, using a degree type. 

[0328] KrbO+Krbl, root(gxd2+gyd2)-Krb2 and DF, however KrbO, Krbl, Krb2: Calculate the target 

absorber damping coefficient of constant each rear wheel for example, using a degree type. 

[0329] KrcO+Krcl, root(gxd2+gyd2)-Krc2 and DF, however KrcO, Krcl, Krc2: Calculate the target roll 

stiffness criterion rroll of constant each rear wheel for example, using a degree type. 

[0330] KrrO+Krrl, root(gxd2+gyd2)-Krr2 and DF, however KrrO, Krrl, Krr2: Although the function of the 
high order distribution section 340 was explained more than the constant, the contents of the module for the 
high order distribution sections in drawing 3 are notionally expressed with the flow chart to drawing 26 . 
[0331] In S71, the above-mentioned target tire order force calculates [ in / besides / the module for the 
distribution sections ] first. These S71 constitutes the target tire order force operation part 370. 
[0332] Next, in S72, the above-mentioned target steering controlled variable calculates. These S72 
constitutes the target steering controlled-variable operation part 372. Then, in S73, the above-mentioned 
target suspension controlled variable calculates. These S73 constitutes the target suspension controlled- 
variable operation part 374. 

[0333] Above, one activation of this module for the high order distribution sections is completed. 

(2) the low order distribution section 342 — this low order distribution section 342 is a part which distributes 

the controlled variable corresponding to it to an engine 14, transmission 24, and a brake 56, as the policy 

objective individual order force fx of each wheel 10 determined in the high order distribution section 340 is 

realized. 

[0334] This low order distribution section 342 is equipped with the target transmission output-torque 
operation part 380, the target braking torque operation part 382, and the road surface mu presumption 
section 384 as shown in drawing 24 . 

[0335] a. Let the rolling ring and the right-and-left rear wheel be driving wheels for the right-and-left front 
wheel in the 380 target transmission output-torque operation part operation gestalt. Therefore, when the last 
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individual order force (only henceforth the "target order force") fx is car acceleration force, the target 
transmission output torque which it should be ordered to the low-ranking power-train control section 400 
only about a right-and-left rear wheel is determined. 

[0336] And a target transmission output torque is determined in consideration of that the output torque of 

transmission 24 is equally distributed to a right-and-left rear wheel by the differential 28, and a limitation 

being located in the controllable range in the output torque of transmission 24. 

[0337] Specifically, the provisional target transmission output torque ttdO which does not take into 

consideration the controllable range of an output torque calculates by the degree type first. 

[0338] 

ttd0=max (fori, fxrr) and 2.r/gamma, however max (it fxrl(s)) the inside of the target order force fieri of a 
fxmleft rear ring, and the target order force fxrr of a right rear ring — tire radius gamma: of direction reach 
large wheel 10 - the gear ratio of a differential 28 - next The final target transmission output torque ttd in 
consideration of the controllable range of an output torque In exceeding the upper limit LMTup of the 
controllable range and being less than the upper limit and a lower limit LMTlo, when it is within the lower 
limit and controllable limits, being in agreement with the provisional target transmission output torque ttdO 
is determined. 

[0339] In addition, if it adds, the upper limit LMTup and lower limit LMTlo of the controllable range of an 
output torque will be supplied from the below-mentioned power-train control section 400 (refer to drawing 
24 ). 

[0340] b. the target braking torque operation part 382 - in this target braking torque operation part 382, 
about a right-and-left front wheel, when the target order force fxfl and ficfr is car moderation force, it is 
ordered as it is to the low-ranking brake control section 402 (refer to drawing 24 ) in that target order force. 
[0341] Specifically, each target braking torque btfl and btfr of a forward left ring and a forward right ring 
calculates by the degree type. 

[0342] tbfl=fxfl-rtbfr=fxfr-r, however r: About the tire radius, on the other hand right-and-left rear wheel of 

each wheel 10, the target braking torque which it should be ordered to the low-ranking brake control section 

402 is determined in consideration of the output torque tt of transmission 24 coexisting. 

[0343] Specifically, each target braking torque btrl and btrr of a left rear ring and a right rear ring calculates 

by the degree type. 

[0344] 

Tbrl=fxfl-r+tte/gamma / 2 tbrr=fxrr-r+tte/gamma / 2, however "tte" express the estimate of the output torque 
of transmission 24. 

[0345] In addition, if it adds, the presumed output torque tte will also be supplied from the power-train 
control section 400. 

[0346] c. the road surface mu presumption section 384 - this road surface mu presumption section 384 is a 
part which presumes a road surface mu with high degree of accuracy based on the information supplied 
from the power-train control section 400 located in low order, and the below-mentioned brake control 
section 402 (refer to drawing 24 ) from the low order distribution section 382. 

[0347] In this road surface mu presumption section 384, the existence of a slip of each wheel 10 is first 
judged serially based on the absolute value of the wheel slip velocity which is the difference of whenever 
[ vehicle speed V and wheel speed / of each wheel 10 ]. At the time of this judgment, although wheel slip 
velocity was under the set point (for example, 3 km/h) every wheel 10 at the time of the last judgment, if it 
is judged whether it is beyond the set point and it is so, specifically, it will be judged with it being this time 
at the initiation time of a wheel slip. 

[0348] When judged with it being this time at the initiation time of a wheel slip, a road surface mu is 
presumed each [ which was further judged as the slip having begun ] wheel 10 of every by carrying out 
division process of the presumed wheel force by the lower force putatively. The presumed wheel force is 
resultant force with the force before and after presumption, and presumed lateral force. It calculates using 
the formula of the above-mentioned [ the lower force ] putatively with presumed lateral force. 
[0349] The force before and after presumption is calculated based on the presumed output torque tte of 
transmission 24 supplied to the low order distribution section 342 from the power-train control section 400, 
each presumed braking torque btfle, btfre, and btrle of the forward left ring supplied to the low order 
distribution section 342 from the brake control section 402, a forward right ring, a left rear ring, and a right 
rear ring, and btrre. 

[0350] Specifically, the order [ each presumption ] force fxfle, fxfre, and ficrle and fxrre of a forward left 
ring, a forward right ring, a left rear ring, and a right rear ring are calculated using a degree type. 
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[0351] The presumed wheel force calculates as a square root of the sum of the square of the force before and 
after presumption, and the square of presumed lateral force each 

[ fxfle=btfle/rfxfre=bAe/rfxrle=btrle/r^tte/gamma / 2 fxrre=btrre/H-tte/gamma / 2, and ] wheel 10 of every. 
[0352] Since precision is high, the road surface mu presumed as mentioned above can support correction of 
the operation model (for example, a car model, a wheel-steering system model, a wheel-suspension system 
model), i.e., operation logic, which a high order element uses by supplying the element 340 located in a high 
order, for example, the high order distribution section, and using that highly precise road surface mu from 
this low order distribution section 342. 

[0353] As mentioned above, although the function of the low order distribution section 342 was explained, 
the contents of the module for the low order distribution sections in drawing 3 are notionally expressed with 
the flow chart to drawing 27 . 

[0354] In this module for the low order distribution sections, the above-mentioned target transmission 
output torque calculates in SI 01 first. These SI 01 constitutes the target transmission output-torque operation 
part 380. 

[0355] Next, the above-mentioned target braking torque calculates in S102. These S102 constitutes the 
target braking torque operation part 382. 

[0356] Then, in SI 03, a road surface mu is presumed every wheel 10 as mentioned above. These SI 03 
constitutes the road surface mu presumption section 384. 

[0357] Above, one activation of this module for the low order distribution sections is completed. 

(3) As shown in drawing 23 , control-section 344 control section 344 is constituted so that the following part 

may be included. 

[0358] a. the power-train control section 400 - this power-train control section 400 is a part which controls 
the actuator 70 for engines, and the actuator 72 for transmission based on the amount of power-train related 
distributions supplied from the low order distribution section 342, respectively. 

[0359] The function of this power-train control section 400 is expressed with the flow chart to drawing 28 as 
a power-train control module (refer to drawing 3 ). 

[0360] In this power-train control module, a target transmission gear stage is first determined in SI 31. 
[0361] When higher than the set point (for example, 0.6), specifically based on the vehicle speed V and an 
accelerator actuation stroke, a target gear stage [ in / in a road surface mu / transmission 24 ] is determined 
according to a general gear change regulation. On the other hand, when a road surface mu is below the set 
point, a gear stage higher one step than the target gear stage determined according to the general gear 
change regulation is determined as a target gear stage. 

[0362] In these S 1 3 1 , further, in order to realize that determined target gear stage, when a down shift is 
required, in transmission 28, it is judged whether that down shift is avoidable with a downward revision (for 
example, less than 10% of fall) in the tolerance of a target transmission output torque. It is for avoiding a 
frequent down shift and raising the amenity of a car. 

[0363] Thus, the authority that it is in tolerance and the command value from the low order distribution 
section 342 of a high order can be -corrected from it is granted to this power-train control section 400. 
[0364] Next, a target engine torque calculates in SI 32. Division process of the above-mentioned target 
transmission output torque is carried out by the gear ratio of transmission 28, and, specifically, it calculates 
further by carrying out division process of the value which carried out division process by the presumed 
torque ratio of a torque converter 22. 

[0365] A presumed torque ratio is presumed based on the velocity ratio which is the value which carried out 
division process of the engine speed of the main shaft of a torque converter 22 at the engine speed of an 
engine 14. An example of the relation between these velocity ratios and a presumed torque ratio is expressed 
with the tabular format to drawing 29 . 

[0366] Then, in SI 33, each command value for realizing the target transmission gear stage and target engine 
torque which were calculated is outputted to the actuator 72 for transmission, and the actuator 70 for 
engines, respectively. 

[0367] Above, one activation of this power-train control module is completed. 

[0368] In addition, as mentioned above, if it adds, this power-train control section 400 is designed by the 
upper limit LMTup and the above-mentioned lower limit LMTlo, and the above-mentioned target braking 
torque operation part 382 of the controllable range at the target transmission output-torque operation part 
380 so that the presumed output torque tte may be supplied also to presumed output-torque tte and the road 
surface mu presumption section 384, respectively, as shown in drawing 24 . 

[0369] b. the brake control section 402 - by making said computer 90 perform the brake control module 
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shown in drawing 3 , this brake control section 402 relates the command value for realizing said target 
braking torque btfl, btfr, and btrl and btrr with each wheel 10, and outputs it to the actuator 80 for brakes. 
[0370] When the format of a brake 56 is a format which presses friction material with a pressure to the body 
of revolution rotated with each wheel 10, target brake pressure bpfl of each wheel 10, bpfr, bprl, and bprr 
can be calculated for example, by the degree type. 

[0371] bpfl=btfl-kbfbpfr=btfr-kbfbprl=btrl-kbfbprr=btrr-kbf, however kbf: The brake conversion factor set 
as the brake 56 for right-and-left front wheels (known) 

the brake conversion factor (known) c. steering control section 404 set as the brake 56 for kbr:right-and-left 
rear wheels — this steering control section 404 is a part which controls the actuator 74 for steering reaction 
force grant equipments, the actuator 76 for front steering systems, and the actuator 78 for rear steering 
systems based on the amount of steering related distributions supplied from the high order distribution 
section 340, respectively. 

[0372] The function of this steering control section 404 is expressed with the flow chart to drawing 30 as a 
steering control module (refer to drawing 3 ). 

[0373] In this steering control module, target front-wheel rudder angle deltafd and target rear wheel rudder 
angle deltard calculate in SI 51 first based on target front- wheel slip^angle alphafd and target rear wheel slip- 
angle alphard which were supplied from the high order distribution section 340, respectively. 
[0374] In this operation gestalt, these targets front-wheel rudder angle deltafd and target rear wheel rudder 
angle deltard calculate by the degree type, respectively. 

[0375] In delta fd=beta+Lf-yr/V-alpha fddeltard=beta-Lr-yr/V-alpha rd, next SI 52, a road surface mu is 
presumed with high degree of accuracy. In this operation gestalt, a road surface mu is presumed by the basis 
of the car-steering system model which can describe the dynamic behavior of a wheel about a right-and-left 
front wheel based on the self-aligning torque of each wheel 10. 

[0376] Specifically, a road surface mu is presumed based on these cornering forces and the relation between 
self-aligning torques by using the phenomenon in which the increment inclination of the self-aligning torque 
to the cornering force of each wheel 10 differs according to a road surface mu as indicated by JP,6- 
221968,A. 

[0377] It is possible to presume a cornering force here based on lateral acceleration gy and the yaw angular 
acceleration dyr, for example as indicated in said official report. Moreover, for example, a self-aligning 
torque can be presumed by detecting the axial tension which acts between right-and-left front wheels in the 
front steering system 50 as indicated by said official report. 

[0378] That is, these SI 52 constitutes the road surface mu presumption section 420 shown in drawing 24 . 
[0379] Then, in S153, the target steering torque which a steering wheel 44 should be made to generate with 
steering reaction force grant equipment 48 is determined. This target steering torque is determined according 
to the regulation defined beforehand based on car quantity of states, such as the steering angle theta, front- 
wheel rudder angle deltaf, a change rate of that, and a road surface mu. 

[0380] Then, in SI 54, each command value for realizing target front-wheel rudder angle deltafd, target rear 
wheel rudder angle deltard, and target steering torque which were determined, respectively is outputted to 
the front steering system 50, the rear steering system 52, and steering reaction force grant equipment 48, 
respectively. 

[038 1 ] Above, one activation of this steering control module is completed. 

[0382] d. By making said computer 90 perform the suspension control module shown in drawing 3 , the 
suspension control-section 406 suspension control section 406 relates with each wheel 10 the command 
value for realizing the various controlled variables supplied from the high order distribution section 340, and 
outputs it to the actuator 82 for suspensions. 

[0383] This suspension control section 406 outputs the command value for controlling a suspension 62 
autonomously to the actuator 82 for suspensions in the condition that there is no command from the high 
order distribution section 340. 

[0384] Here, the actuator 70 for engines, the actuator 72 for transmission, and the actuator 80 for brakes are 
further explained two or more actuators 70 thru/or among 82. 

[0385] The actuator 70 for engines has the control section and the mechanical component (for example, 
motor). 

[0386] In the control section, the control-objectives value for realizing the target engine torque supplied 
from the power-train control section 400, i.e., the throttle opening of an engine 14, fuel oil consumption, 
ignition timing, BARUGU timing, the amount of valve lifts, etc. are determined according to the regulation 
defined beforehand. 
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[0387] In the control section, the signal corresponding to the control-objectives value determined by making 
it still more nearly such is outputted to the above-mentioned mechanical component, and a target engine 
torque is realized by the drive of the mechanical component according to the signal. 
[0388] The actuator 72 for transmission also has the control section and the mechanical component (for 
example, solenoid). 

[0389] In the control section, the signal for realizing the target gear stage supplied from the power-tram 
control section 400 is outputted to the above-mentioned mechanical component, and a target gear stage is 
realized by the drive of the mechanical component according to the signal. 

[0390] The actuator 80 for brakes also has the control section and the mechanical component (for example, a 
solenoid, a motor). 

[0391] In the control section, the signal for realizing target brake pressure supplied from the brake control 
section 402 is outputted to the above-mentioned mechanical component, and target brake pressure is 
realized by the drive of the mechanical component according to the signal. 

[0392] In addition, although target order acceleration gx6 supplied to the low order command section 212 

from the high order command section 210 is made into the value which does not have width of face in this 

operation gestalt if it adds, it is possible to consider as the value which has width of face. 

[0393] In this case, two or more discrete values by within the limits of the target order acceleration gx6 

which has width of face can be set up, and the low order command section 212 can choose one from two or 

more target order acceleration gxd which calculated the final target order acceleration gxd according to the 

above-mentioned technique, made such and was calculated about each of these discrete values. 

[0394] It is possible to set up the conditions that the energy expenditure according to an actuator in setting 

up the conditions of being within the limits of the width of face of the target order acceleration gx6 of a 

basis among the target order acceleration gxd of these plurality **** is min, as conditions for the selection, 

for example. . 

[0395] Furthermore, when giving width of face to the target order acceleration gx6 in this way, it is possible 

to change the width of face according to liking of an operator etc. 

[0396] Although the target order acceleration gx6 is a forward value when giving width of face to the target 
order acceleration gx6 in this way further again, and width of face is given when it is required to accelerate a 
car, it is a negative value, and when it is required to decelerate a car, it is able to make it not to give width of 
face 

[0397] If it does in this way, when it is required to decelerate a car, it becomes easy for the inclination for 
magnitude of the target order acceleration gx6 to be faithfully realized by the low order command section 
212 and the activation section 214 as much as possible to become strong, consequently to raise the safety of 



a car. 



[0398] It uses for the operation according the model of the minimum in which the module performed by 
computer 90 in each class while the software configuration of said movement control unit will be 
systematically hierarchized in this operation gestalt, if it furthermore adds reflected [ of that ] what kind of 
effect a low-ranking module would have what kind of property immediately, and these modules would 
moreover do mutually to a computer 90. Furthermore, each class supplies immediately the command value 
acquired by such operation to a low-ranking layer. 

[0399] And in this operation gestalt, not only the signal transduction (for example, a continuous line with an 
arrow head shows drawing 23 ) of the forward direction from a layer to the low-ranking layer of a high order 
but signal transduction (for example, a broken line with an arrow head shows this drawing) of the hard flow 
from a layer to the low-ranking layer of a high order is performed. 

[0400] Such bidirectional signal transduction is performed for making the layer of a high order take into 
consideration how much the command value which the layer of a high order outputted to the low-ranking 
layer is actually realized by the layer of the low order, and this giving the opportunity which the layer of a 
high order is made to learn, and raising the decision precision of the command value by the layer of the high 

order. . 
[0401] For example, although the high order distribution section 340 or the low order distribution section 
342 determines a command value using the estimate of a road surface mu and supplies a control section 344, 
the actual value of a road surface mu may be lower than the estimate. 

[0402] In this case, a control section 344 cannot realize the command value from the high order distribution 
section 340 or the low order distribution section 342 with a sufficient precision owing to lack of the 
presumed precision of such a road surface mu. 

[0403] In this case, a control section 344 returns the information showing whenever [ actual achievement / 
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of that command value ] to the high order distribution section 340 or the low order distribution section 342. 
Then, the high order distribution section 340 or the low order distribution section 342 corrects the operation 
model (for example, a wheel model, a tire model) used in order to determine the command value based on 
whenever [ actual achievement / of the command value outputted previously ]. 

[0404] If it furthermore adds, in this operation gestalt, the input side and output side of said movement 
control unit are not mutually connected according to any paths other than an electric path. Therefore, if the 
electric path should break down, the basic function of said movement control unit may be unable to 
maintain. 

[0405] Then, the backup system for such an emergency is prepared in this operation gestalt. This is a system 
which makes actuation information acquisition equipment 120, an actuator 70, or 82 link directly with 
emergency, and operates an actuator 70 thru/or 82 at it according to actuation information. 
[0406] The backup system is indicated by drawing 31 . In this backup system, while the signal from the 
accelerator actuation stroke sensor 130 is supplied to the actuator 70 for engines, and the actuator 72 for 
transmission in emergency, respectively, the signal from an engine speed sensor 176 is supplied to the 
actuator 70 for engines, and the actuator 72 for transmission, respectively. 

[0407] Furthermore, as shown in this drawing, while the signal from the brakes operation force sensor 134 is 
supplied to the actuator 80 for brakes in emergency, the signal from the steering angle sensor 140 is supplied 
to the actuator 76 for front steering systems. 

[0408] According to the detection value by the accelerator actuation stroke sensor 130, and the detection 
value by the engine speed sensor 176, according to the relation defined beforehand, a target engine torque is 
determined, and in this backup system, in emergency, the actuator 70 for engines is controlled so that that 
decision value is realized. 

[0409] Furthermore, according to the detection value by the accelerator actuation stroke sensor 130, and the 
detection value by the engine speed sensor 176, according to the relation defined beforehand, a target gear 
stage is determined, and in emergency, the actuator 72 for transmission is controlled so that the decision 
value is realized. 

[0410] Furthermore, according to the detection value by the brakes operation force sensor 134, according to 
the relation defined beforehand, target damping force (when a brake 56 is a pressure type, when 
electromotive, it is [ target brake pressure and ] a target motor power signal) is determined, and in 
emergency, the actuators 80 for brakes (for example, a solenoid valve, an electric motor, etc.) are controlled 
so that the decision value is realized. 

[041 1] Furthermore, according to the detection value by the steering angle sensor 140, according to the 
relation defined beforehand, a target front-wheel rudder angle is determined, and in emergency, the actuator 
76 for front steering systems is controlled so that the decision value is realized. A target front-wheel rudder 
angle can be determined by carrying out division process of the detection value by the steering angle sensor 
1 40 by immobilization or the adjustable steering gear ratio. 

[0412] As mentioned above, although one of the gestalten of concrete operation of this invention was 
explained to the detail based on the drawing, this is instantiation and it is possible to carry out this invention 
with other gestalten which performed various deformation and amelioration to the column of the above [The 
means for solving a technical problem and an effect of the invention] based on the knowledge of these 
contractors including the mode of a publication. 
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